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ABSTRACT 
 
 The historical ecology of Tidewater Virginia from the Late Archaic to Early 
Colonial eras (ca. 1200 BC–AD 1600) indicates human-environmental 
dynamics that modified the landscape and simultaneously impacted the 
histories of Native groups in the region.  I consider Algonquian Tidewater 
Virginia through the perspectives of historical ecology, taskscapes (a model of 
the landscape interweaving space, time, and human activities [Ingold 1993, 
2000]), and gendered landscapes to explore the intersections of place, labor, 
and time.  The Middle Woodland (ca. 500 BC-AD 800) is an important time 
period in my discussion.  During this era, the region’s archaeology suggests 
shifts towards more sedentary life ways and a greater focus on estuarine 
resources (Gallivan 2011, 2016).  I include comparative examples from earlier 
and later contexts to trace changes in social organizations, practices, and 
plant use. 
 
Archaeobotany is my primary line of analysis, and connections between 
people and plants over time is central to my discussion.  I include carbonized 
macrobotanical remains, phytolith residues from sediment, and phytolith and 
starch grain residues from artifacts.  I support this archaeobotanical evidence 
with archaeological material culture and utilize ethnographic and ethnohistoric 
inferences to ascribe social and cultural connections to these data.  
The focal site in my dissertation is the Kiskiak site (44YO2) located on the 
York River in Yorktown, Virginia.  The site includes a significant shell midden 
feature that captures archaeological stratigraphy from the Late Archaic to 
Early Colonial eras.  In order to complement and supplement the 
archaeobotanical remains from Kiskiak, I include archaeobotanical samples 
from the Gouldman Oyster Shell Midden site (44WM0304) in Westmoreland 
County on the Potomac River (bolstering evidence for the early part of the 
Middle Woodland period) and Werowocomoco (44GL32) (supporting evidence 
from primarily the Late Woodland to Early Colonial eras) located in Gloucester 
County on the opposite bank of the York River from Kiskiak.  
The types of plants identified from distinct chronological time periods illuminate 
long-term anthropogenic landscape modifications, changing subsistence 
strategies, and a variety of daily tasks and activities.  The recorded plant 
species and corresponding archaeological material culture as informed by 
ethnographic and ethnohistoric descriptions indicate demographic pluralities 
and task diversities carried out by men, women, and children.  The 
archaeobotanical remains are also useful for tracing the history of tropical 
cultigens and horticultural practices in the region.  Through the taskscape 
framework and sequential botanical evidence, I discuss social landscapes and 
histories of Tidewater Algonquian groups. 
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Chapter 1 
Introduction: Methods and Theoretical Structures 
  
 The coastal landscape of Tidewater Virginia has transformed through 
anthropogenic modifications and has impacted the histories of Native groups in the 
region.  I consider Algonquian Tidewater Virginia through the lens of the taskscape 
(Ingold 1993, 2000) to explore the intersections of landscape, labor, and time.  The 
Middle Woodland (ca. 500 BC-AD 800) is an important time period in my discussion. 
During this era, the region’s archaeology suggests shifts towards more sedentary life 
ways and a greater focus on estuarine resources (Gallivan 2011, 2016).  I include 
evidence from the Late Archaic (ca. 1200 BC) through Early Colonial (ca. AD 1600) eras 
to trace comparative changes in social structures and human-environmental relationships. 
 I analyze archaeobotanical remains (carbonized macrobotanicals, phytolith 
residues from sediments, and phytolith and starch grain residues from artifacts) and the 
archaeological record to assess historical ecological change, subsistence strategies, and 
daily tasks and activities.  The plant species identified and corresponding archaeological 
material culture inform task diversities based on the careful application of ethnographic 
and ethnohistoric inferences.  These connections link labor divisions to men, women, and 
children within the taskscape framework, which in turn help to inform the social histories 
of hunter-fisher-gatherer groups.  The archaeobotanical remains are also useful for 
tracing the history of tropical cultigens and development of horticultural systems that are 
known to be present during the Late Woodland period (AD 900-1500). 
 The focal site in this dissertation analysis is the Kiskiak site (44YO2) located on 
the York River in Yorktown, Virginia.  The site includes a significant shell midden 
feature that captures archaeological stratigraphy from the Late Archaic to Early Colonial 
  
 2 
eras.  This site is complemented by data from the Gouldman Oyster Shell Midden 
(44WM0304) site in Westmoreland County, Virginia, on the Potomac River (bolstering 
data for the early part of the Middle Woodland period) and from Werowocomoco 
(44GL32) (a site with primarily Late Woodland- to Early Colonial-era archaeobotanical 
and archaeological evidence) located in Gloucester County, Virginia, on the opposite 
bank of the York River from Kiskiak.  Data from the greater Tidewater Region and 
Chesapeake are incorporated into this discussion as well. 
 The types of plants identified from distinct chronological time periods illuminate 
the process of placemaking, especially at Kiskiak due to its long term deposition.  From 
the types of plants present, it is possible to discuss seasonal site use and an array of 
associated activities that both reflect and contribute to the establishment of Kiskiak as a 
significant place on the Tidewater landscape.  The botanical evidence from Kiskiak and 
other coastal sites informs how plants were utilized in the region over time.  
Macrobotanical remains present primarily evidence of bulk nut processing and wood 
burning, but there is a diversity of wild plants represented by carbonized seeds.  These 
plant remains suggest feasting events and resource processing spaces, but there is also 
evidence of long-term landscape management and design.  The phytolith and starch grain 
data add further layers of information to the macrobotanical remains, including ecological 
variations over time based on grass (Poaceae family) species diversities, as well as 
corroborating and supplementing evidence of tropical cultigens like maize and squash.  
The combination of archaeobotanical data indicate both foraging and horticulture by the 
Late Woodland period, if not earlier during the Middle Woodland (Chilton 2008, 2010; 
Bragdon 1996a).  
  
 3 
Deconstructing the “Pristine Myth”  
 
 The Algonquian Middle Atlantic coastline was one of the first Native landscapes 
to be visually and narratively depicted by colonial Europeans.  The impact of the early 
meeting of two very different worlds in the late sixteenth century was far-reaching and 
contentious, resulting in a rich body of historical, cultural, and political literature and 
dialogue that continue today.  In a series of watercolors created during Sir Walter 
Raleigh’s 1585 voyage to Roanoke, John White captured the beginning of a more than 
400-year history of interaction (Haile 1998:6-7).  The watercolors depict different 
Algonquian community members, including men and women, children, adults, and the 
elderly, engaged in a variety of activities of daily life.  White’s original works are often 
better known by the 1590 engravings based on his depictions and embellished by 
Theodor de Bry (Hariot [1871] 2003) (examples include Figures 1.1, 1.2, and 1.3).  These 
engravings were published alongside a narrative written by Thomas Hariot, one of 
White’s fellow travelers (Hariot [1871] 2003).  The engravings are particularly 
significant due to the elaborate landscape backdrops added by de Bry - scenes that are at 
times more reminiscent of England than of the Algonquian landscape (Hammett 1992; 
White and de Bry [1871] 2003a and b in Hariot [1871] 2003; Grey Gundaker, 
personal/email communication 2013).  
The reality of Algonquian Virginia and North Carolina in 1590 is further distorted 
and muddled by written accounts narrated through a European lens and filtered for a 
European audience.  Colonial depictions, including the narratives of John Smith, Thomas 
Hariot, and William Strachey, tend to equate and compare Algonquian landscape design 
with European forms (Denevan 1992; Cronon [1983] 2003; Merrell 2012; Gundaker, 
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personal/email communication 2013).  These authors (e.g., Hariot [1871] 2003; Smith 
1986a and b, 1998a and b; Strachey 1998) offer descriptions and maps of the region to 
orient themselves as well as Europe to this landscape, and their accounts often reflect 
personal bias, bravado, and political propaganda.  They also contradict themselves as they 
describe Algonquian life ways in terms of their similarities to those of the English while 
simultaneously emphasizing that the Algonquian people and landscape are “other.”  The 
depiction of coastal Virginia as both wilderness as well as anthropogenically manicured 
land is prevalent (Perreault 2007:23).  This is probably because Native landscape 
management was unlike the landscape design in Europe at the time – i.e., a prevalence of 
over development and physical markers of boundaries (Perreault 2007:16).  The Native 
landscape, which may have seemed like open, unmanaged terrain, was in fact the product 
of many generations of Native management and the promotion of useful resources to 
serve Native community needs (Perreault 2007:16).  This is a topic of greater 
conversation occurring in North American historical ecology (Sassaman 2004, 2010a; 
Claassen 2010; Chilton 1994; Lightfoot et al. 2011; Lightfoot et al. 2013a; Lightfoot et 
al. 2013b) and one that this research project joins.  
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Figure 1.1: Engraving by Theodor de Bry based on watercolor illustrations by John 
White. John White and Theodor de Bry. [1871c]. An ageed manne in his Winter garment. 
J. Sabin & Sons. Documenting the American South. University Library, The University 
of North Carolina at Chapel Hill, 2003. <http://docsouth.unc.edu/nc/hariot/hariot.html>. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2: Engraving by Theodor de Bry based on watercolor illustrations by John 
White. John White and Theodor de Bry. [1871d]. The Tovvne of Secota. J. Sabin & Sons. 
Documenting the American South. University Library, The University of North Carolina 
at Chapel Hill, 2003. <http://docsouth.unc.edu/nc/hariot/hariot.html>. 
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 Figures 1.1 and 1.2 are examples of Theodor de Bry’s engravings based on John 
White’s watercolors.  The first figure shows an Algonquian man standing in the 
foreground with an agricultural scene behind him.  In the original watercolor, the 
background is blank, and it is notable that de Bry added these fields around an 
Algonquian village (Hammett 1992:122).  Bias is also present in Figure 1.2, which shows 
agricultural fields and landscape configurations reminiscent of Europe (Hammett 1992).  
Despite the apparent European influences in de Bry’s additions and in the layout of the 
village of Secota in Figure 1.2, the works offer important information about resource 
availability, human-environmental dynamics, Algonquian activities, and Algonquian 
landscape modification.  For example, the images emphasize the prevalence of 
horticulture, the modification of the landscape (such as deforestation and field 
management), and the designation of distinct activity areas within the landscape.  
Another example of this depiction of Algonquian landscape modification and 
labor related to human-environmental dynamics is the de Bry engraving of Algonquian 
men clearing the forest (Figure 1.3).  Here, Algonquian men are using fire to fell trees 
and to carve out the interior of a tree trunk.  The image highlights the importance of 
anthropogenic uses of fire to suit human needs as well to shape the landscape, which I 
will discuss in greater detail throughout this dissertation. 
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Figure 1.3: Engraving by Theodor de Bry based on watercolor illustrations by John 
White. John White and Theodor de Bry. [1871e]. The manner of makinge their boates. J. 
Sabin & Sons. Documenting the American South. University Library, The University of 
North Carolina at Chapel Hill, 2003. <http://docsouth.unc.edu/nc/hariot/hariot.html>. 
 
As time passed, the European colonial view of North America escalated into the 
“Pristine Myth” - the idea of a pure and untamed wilderness that was destroyed through 
industrialization (Denevan 1992; Cronon 2003).  The “Pristine Myth” is evident in 
paintings of the Hudson River School (Stoll 2007:46; Roque 1987).  For example, 
Thomas Cole’s painting “Kaaterskill Falls” depicts an American landscape with a Native 
figure standing far in the distance (Cole 1826).  The painting implies a connection 
between Native life and the wilderness and ignores the many generations of Native 
landscape management (Herlich 2015a).  With its suggestion that Native people live at 
the whim of the environment, the painting also effectively sweeps them into the past 
(Herlich 2015a).  
Archaeologists, especially up until the late twentieth century, furthered this 
misperception of Native hunter-gatherer groups through emphasis on adaptation to the 
environment and evolutionary models of society transitioning from simple to complex – 
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models that overlook distinct group histories (Sassaman 2004; Gundaker, personal/email 
communication 2013).  In more recent years, archaeologists are improving their methods 
of including the historical narrative of hunter-gatherer groups into their analyses 
(Sassaman 2004).  Methods of landscape management have become a greater part of the 
conversation, especially within historical ecology, which involves the study of the 
relationship between people and their environment over time (Balée 2006).  Academics 
like Julia Hammett (2000) in southeastern North America have addressed the use of fire 
in Virginia, which is well documented in colonial accounts as a Native means of 
manicuring the environment.  These accounts indicate that Native groups used fire to 
promote hunting success, to increase landscape productivity, and to clear areas for 
vegetative growth (Hammett 2000:260-261; this will be discussed in greater detail in 
Chapter 6).  
 Through anthropological concepts that connect people, the landscape, and labor, 
my dissertation research seeks to combat the “Pristine Myth” by illustrating how the 
vibrant cultivated landscape changed in the Chesapeake from the Late Archaic period 
(roughly 1000 BC) to the Early Colonial era (ca. AD 1600).  An important theoretical line 
of analysis for connecting archaeology, historical ecology, and hunter-gatherer life ways 
is the “taskscape” (Ingold 1993, 2000).  This connection between tasks, landscape, and 
people was developed by Tim Ingold (1993, 2000).  Ingold contends the “taskscape” is 
the balance between labor and temporality, much as a landscape is the relationship 
between physical elements of the land and temporality (Ingold 1993:159-160).  A 
landscape is composed of features of land while a taskscape is a view of the world as it is 
formed by interwoven tasks or activities (Ingold 1993:158).  While labor and the land are 
quantitative, measurable entities, the landscape and the taskscape are not, and therefore, 
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landscape and taskscape are analogous in their respective relationship to land and to labor 
(Ingold 1993:158-159).  Ingold’s approach combines abstract or intangible elements of 
how people connect with space and time with concrete activities and physical evidence in 
the study of hunter-gatherers, elegantly blending time, space, and the organic world.  My 
research utilizes this qualitative perspective on the intersections of landscape and labor to 
discuss change over time in hunter-gatherer life ways in the Chesapeake.  
 In order to successfully accomplish linking people, activities, and landscape, I 
will discuss men, women, and children rather than a homogenous population by including 
gender as a point of analysis.  The study of gender has roots in the feminist movement 
(Gilchrist 1999; Meskell 2001; Slocum [1975] 2008).  Gender studies bring people into 
the prehistoric narrative, where individuals have tended to be subsumed under approaches 
to environmental and ecological changes.  The incorporation of gender studies brings 
agency to the human side of the human-environmental dynamic traditionally driving 
adaptation-based analyses and resource strategies (Sassaman 2010; Roth 2010; Chilton 
1994; Arden 2008:17-19).  Some feminist archaeologists have suggested that gender be 
placed at the center point of research studies so that the problematizing of questions 
related to social structure and material culture may begin with their relationship to gender 
(Conkey and Gero 1991:14-21).  
  A prominent archaeological feature for observing Native groups transforming the 
landscape is shell middens.  Shellfishing not only impacts shellfish populations but also 
modifies the shape and meaning of a landscape with physical markers of daily activity, 
social and political gatherings, and community connection to a place.  Shellfishing and 
shell midden deposits are closely associated (although not exclusively) with the Middle 
Woodland period (AD 200-800), and Algonquian shell middens still scatter the coastline 
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today - prominent and visible features indicating Native use of space, habitation, and 
landscape design.  They contain evidence of anthropogenic transformations in the 
landscape, reflecting not only aquatic resource use but botanical resources.  The 
archaeobotany reveals the use and presence of diverse plants within these shell midden 
deposits and expands on the plant-related activities occurring at the site and in 
conjunction with shellfishing.  This dissertation focuses on shell midden deposits and 
coastal settings to explore historicity and human-environmental relationships in 
Tidewater Virginia.   
 
The Eastern Woodlands as an Anthropogenic, Manicured Landscape 
 
 The Eastern Woodland landscape is filled with a diversity of plant species, 
ecosystems, and habitats – and many examples of human interference and interaction 
with them.  Native groups cultivated mast-producing trees through silviculture, and 
anthropogenic burning ensured the clearing of undergrowth for the collection of nut mast 
(Hammett 2000; Moore and Delke 2010).  The clearing of the forest floor also helped 
various species to prosper, while human involvement promoted their sustainability. 
Native horticulture modified the landscape as well by opening spaces for the cultivation 
of maize, beans, and squash.   
This dissertation uses archaeobotany and material culture to explore these human-
ecology connections in the archaeological record and the temporalities of tasks and 
activities influencing the construction and design of the landscape.  I draw on historical 
ecology and the changing relationship between people and the environment through time, 
as well as socially based discussions of landscape (taskscapes, persistent places, gendered 
space, and labor division).  These intersections include the Tidewater in the greater 
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discourse of how North America prior to Europeans was an anthropogenically 
transformed landscape, a far cry from the pervasive “Pristine Myth.”  It may be difficult 
to discuss gender without complementary documentary evidence or mortuary remains, 
but I explore how historical documents, ethnohistory, and careful application of historical 
analogy leads to a more “peopled” and less demographically homogenous view of the 
Late Archaic through Late Woodland period.  The methods that I used to investigate this 
project’s samples demonstrate the benefit of approaching Algonquian Tidewater sites 
with multiple tools of archaeobotanical analysis.  The data from each line of evidence 
together present a more complicated picture for the distinct time periods than one 
individual line would have yielded.  The following section outlines topic areas directing 
questions that I ask and analyze with collected data for this dissertation.   
 
Research Questions  
  
In this dissertation, I highlight men, women, and children utilizing and occupying 
shell midden sites and the social processes involved including gender relations, labor 
organization, and mobility, though my focus is on the environmental and ecological 
factors in the analysis.  At the core of this dissertation is a conversation between resource 
diversity present on the coastal Chesapeake landscape and the impact of shell midden 
sites on the social landscape (e.g. feasting, migration, placemaking [see Rodning 2010 
and Gallivan 2016]).  Three sets of topic areas directing research questions are explored 
in this dissertation: archaeobotanical methods for investigating shell middens in 
Tidewater Virginia, coastal landscapes as taskscapes derived from the archaeobotanical 
and archaeological evidence, and diversities of labor and task spheres based on 
ethnohistoric inferences, potentially through the lens of gendered labor spheres.    
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Methodology 
  
The first group of questions driving this research pertains to best methods for 
uncovering the social histories present at shell middens.  These questions include: What 
can archaeobotanical analyses at shell midden sites reveal about resource diversity?  
What can the botanical data uncover about the timing and processes of horticultural 
developments in Tidewater Virginia (Bragdon 1996a, Chilton 2005, Claassen 2010, 
Lightfoot et al. 2011)?  What is an optimal multilinear archaeobotanical study for the 
region?  What do these archaeobotanical data tell us about the nature of human 
occupations at Chesapeake shell middens and the diversity of activities that people 
conducted at those sites?  This dissertation utilizes three distinct types of 
archaeobotanical remains (discussed in detail in Chapter 5): macrobotanical (carbonized 
wood, nutshell, and seeds) from sediment flotation, phytolith residues (phytoliths are 
silica microfossils from within and between plant cellular structures [Piperno 2006]) from 
sediments and artifacts, and starch grains from starchy plants like tubers and starchy 
seeds extracted from artifacts (Torrence 2006a).  Each form of archaeobotanical remains 
proves to be informative for answering questions about Algonquian life ways at coastal 
sites.  
The presence and absence of archaeobotanical remains, especially those related to 
horticultural practices like maize (Zea mays), beans (Phaseolus sp.), and squash 
(Cucurbitaceae family) or starchy seeds like members of the Triticeae grass tribe 
(Messner 2011), provide physical evidence of the inaccuracy of the “Pristine Myth.”  The 
inclusion of phytolith analysis in the dissertation helps to reveal the presence of plant 
species that may not have preserved through carbonization processes.  Questions that I 
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explore in my dissertation regarding phytolith residue analysis in the region include: Is 
evidence of maize more visible through microbotanical analyses than it is through 
macrobotanical analyses?  Do maize phytoliths appear in earlier contexts than 
macrobotanical evidence of maize?  Due to the more durable nature of phytoliths, will 
maize phytoliths appear more frequently in a shell midden context than carbonized 
maize? 
Scholars in the Chesapeake (Gallivan and McKnight 2008; Messner 2011), and in 
archaeobotany more broadly (Hastorf 1999:63-64), have emphasized the need for more 
phytolith studies to complement macrobotanical data sets.  There are few examples of 
archaeological phytolith analyses in the Middle Atlantic (examples include Kealhofer 
1999, 2004; Cummings and Dexter 2005), and I contribute to archaeobotanical and 
archaeological research in the region by making phytoliths a key line of evidence (the 
archaeological and archaeobotanical history of the Tidewater will be discussed in 
Chapters 3 and 4).  On a broader level, there is a limited number of comprehensive 
phytolith studies based on shell midden archaeology, and there is recognition in the 
archaeobotanical community of the significance of refining methodologies to include 
these microfossils in future studies (Lepofsky et al. 2001; Lepofsky and Lyons 2013).  
Present examples include a phytolith study on the Las Vegas early Holocene midden 
deposits in coastal Ecuador (Piperno and Stothert 2003) and a pilot study on hunter-
fisher-gatherer Yamana societies in Argentina during the eighteenth and nineteenth 
centuries (Zurro et al. 2009).  
 
 
  
 14 
“Taskscapes,” Activities, and Labor  
  
The second pool of questions pertains to landscape and its dialectal relationship to 
labor and social structures of a community (this will be explored more thoroughly in 
Chapters 2 and 6).  Questions related to this topic area include: What do archaeological 
and archaeobotanical data tell us about the social history of Chesapeake shell midden 
landscapes (such as feasting, mobility, and placemaking [see Rodning 2010 and Gallivan 
2016])?  What can be inferred from archaeobotanical evidence regarding settlement 
strategies, sedentism, and mobility?  What new insight can be learned to better 
understand the “Mockley Spread” of the Middle Woodland period and subsequent rise of 
the hierarchical Powhatan chiefdom in the Late Woodland (Gallivan 2011, 2016)?   
The “Mockley Spread” is a term used to describe the regional appearance of shell-
tempered cord-impressed ceramics at sites in the Delmarva Peninsula during the Middle 
Woodland II period (AD 200-800) (Gallivan 2011; Stewart 1992).  The Middle 
Woodland II period is associated with increased shellfishing, a larger population, 
migration of groups into and within the region, and archaeological evidence of greater 
site sedentism than at prior times (Gallivan 2011, 2016; Dent 1995; Stewart 1992, 1998).  
Mobility and sedentism (archaeologically and historically associated with agriculture) are 
important topics in the region as the timing and process of the emergence of the 
Powhatan chiefdom and hierarchical organization of Native communities are related 
(Dent 1995; Gallivan 2003). 
In order to explore these questions related to the Tidewater Algonquian landscape 
and the activities and social life comprised within it, I studied narrative examples and 
structural models for discussing labor and landscape from scholars including Tim Ingold 
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(1993, 2000), Martin Gallivan (2003, 2007, 2011, 2016), Victor Thompson (2007, 
Thompson and Turck 2009, Thompson and Worth 2011), Christopher Moore (Moore and 
Dekle 2010, Moore and Thompson 2012), and Kenneth Sassaman (2004, 2010a and b, 
Sassaman and Holly Jr. 2011).  As mentioned earlier, I utilize the interweaving of social 
life and the environment present in Tim Ingold’s examination of the relationship between 
landscape and time (Ingold 1993).  Christopher Moore and Victor Thompson (2012) offer 
a synthesis of how shell middens and the landscape can be studied from microscalar and 
macroscalar perspectives.  
On the microscale, it is possible to view shell midden sites as part of tradition and 
placemaking as discussed by Timothy Pauketat (2001) (Moore and Thompson 2012: 
266).  By emphasizing historical processes, coastal shell midden sites connect to the 
concept of “persistent places” (places that are repeatedly returned to in the past and 
present) as defined by Sarah Schlanger (1992) (Moore and Thompson 2012:267; 
Schlanger 1992).  Site environments are assessed as both places and as parts of a 
historical and social narrative.  Martin Gallivan (2007, 2011, 2016) discusses 
placemaking within the context of the Late Woodland site of Werowocomoco.  This site 
is an example of a persistent place in Virginia Algonquian history through which space is 
utilized for symbolic meaning and power (Gallivan 2007).  Hierarchy is expressed 
through the landscape (Gallivan 2007) to identify changes in plants over time and 
differential use of local ecologies.  It is likely that shell midden sites like Kiskiak were 
precursors to sites like Werowocomoco through persistent placemaking by hunter-
gatherer groups in the Middle Woodland period.  
From the macroscale perspective, Kenneth Sassaman (2010) ties hunter-gatherer 
group agency to distinct populations transforming the landscape through migrations and 
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trading interactions (Moore and Thompson 2012:267; Sassaman 2010a:xvii).  Sassaman’s 
focus is the Archaic period of the southeastern Woodlands and the migrations and 
mobility of groups (“diaspora and coalescence”) that occurred during this time (Sassaman 
2010a:48; Moore and Thompson 2012:267).  This also relates to historical processes that 
were taking place within the Chesapeake during the Mockley period.  Migrations into the 
region have been a way of explaining how the Mockley Spread occurred during the 
Middle Woodland period (Stewart 1992; Fiedel 1990; Custer 1990; Gallivan 2011; 
Hayden 2009).  By combining the ideas of tradition, placemaking, and persistent places 
(Pauketat 2001; Gallivan 2007, 2016; Schlanger 1992) with population agency (Sassaman 
2004, 2010a) and historical and environmental feedback (Crumley 1994; Balée 1998), a 
socially dynamic conversation about shell midden sites in coastal plain Virginia is 
achieved.   
Returning to the concepts of “taskscape” and “persistent places,” it is possible to 
study Kiskiak and other shell midden sites in terms of the intersections of historical 
ecology, placemaking, and labor through use of an inclusive concept that Ingold (2000) 
terms “lifeworld.”  A lifeworld is a tapestry of humans, animals, and plants that are 
constantly shaping and reshaping the habitat in which they coexist together, and 
constantly reaffirmed and developed through daily activities (Moore and Thompson 
2012:269; Ingold 2000).  The dialogue between people, practice, and the biosphere, 
which shapes and reshapes lifeworlds, is referred to by Ingold as a “dwelling perspective” 
(Ingold 2000:153; Moore and Thompson 2012:276).  The dwelling perspective is 
presented as the process of a person’s environment continuously transforming his or 
herself through the actions he or she carries out to live within it (Hutson 2010:5; Ingold 
2000:185).  This environment or dwelling in turn becomes a living organism that evolves 
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or changes through the activities and social life of its inhabitants (Ingold 2000:187-188).  
Lifeworlds, the dwelling perspective, placemaking, and persistent places also evoke 
Durkheim’s ([1912] 1995) ideals of “collective identity.”  These concepts reflect 
Durkheim’s discussion of how groups of people are connected to one another through 
both space and time (Durkheim 1995:15).  Societal bonds developed through space and 
time materialized on the landscape at persistent places like Kiskiak returned to for social 
and economic reasons.  
By connecting archaeobotanical remains to archaeological material culture, it is 
possible to discuss taskscapes, lifeworlds, and placemaking.  This includes drawing 
connections between starch grains and phytoliths found on artifacts and archaeobotanical 
remains associated with various material culture from the middens to different social 
practices (Morell-Hart 2011; Messner 2011; Torrence 2006a).  These interconnections 
enable the study of taskscapes by assessing various site functions.  Artifact analysis aids 
in the assessment of the landscape and workspace, especially in terms of the decorative 
wear and quantity of bowl-like vessels from the Mockley period of the middens (Herlich 
2011).  Through “persistent placemaking,” shell midden sites like Kiskiak – potentially a 
place originally designed for task-based work and then for feasts and gatherings - 
continued to develop through time into places of social and political significance (Moore 
and Delke 2010:601-602).  
Gender, Labor, and Landscape 
  
The third point of discussion involves the diversity of tasks and labor division in 
contexts prior to historical documents and ethnographic accounts.  The primary question 
that I sought to answer within this subject area included: How can gendered labor and 
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social divisions be addressed through archaeobotanical data and archaeological material 
culture?  This involved a dialogue between archaeological evidence, historical 
documents, and ethnography, and the careful application of ethnographic analogies and 
the direct historical approach (this is explored further in Chapters 2 and 6) (Wylie 1985).   
Obstacles for addressing gender prior to historical documents and ethnography the 
danger of “essentializing” gender divisions  (Nelson 2004:54-55), the application of 
colonial bias and androcentrism present in the narratives (Moss 1993:632; Williams and 
Bendremer 1997:137; Gilchrist 1999:2-3; Bragdon 1996a), and implications of cultural 
statiscity by not accounting for temporal differences between the archaeology and later 
ethnography (Lightfoot 1995:204) (this will be discussed further in Chapter 2).  Despite 
these obstacles, it is still necessary to discuss gender as it is an important part of the 
human experience, identity, and the ways in which people relate to each other and daily 
life.  Often in studies of hunter-gatherer life ways, gender and age as it connects with 
tasks and labor is overlooked, generalizing the people within hunter-gather groups 
(Erlandson 2001:305).  
Shell midden sites present an opportunity to explore women’s labor roles due to 
global ethnographic evidence and various historical documents linking shellfishing to 
women’s work (Williams and Bendremer 1997; Waselkov 1987; Klein 1999; Claassen 
1991; Moss 1993).  My focus on paleoethnobotany connects with ethnographic and 
ethnohistoric discussions of women’s labor since, as with shellfishing, associations have 
been found between women and plant cultivation and management (Watson and Kennedy 
1991; Fritz 1999:417).  For example, Gail Fritz argues that women played an important 
role in harvesting and domesticating crops like gourds in the Eastern Woodlands (Fritz 
1999:426).  Through evidence of cultigens such as squashes or gourds, it is possible to 
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build an argument between gardening, plant husbandry, and women’s work.  Michael 
Klein similarly draws connections between women’s work and expedient tools (although 
both men and women would make these informal tools) (Klein 1999).  He argues that 
expedient tools were flexible in meeting the variation in women’s work (from shellfishing 
to harvesting plants) and could be promptly made and altered unlike a projectile point 
(Klein 1999).  
In an article entitled “In Search of Paleo-Women,” Elizabeth Chilton (1994) 
itemizes potential activities that would have occurred at “domestic” versus 
“nondomestic” sites (Chilton 1994:11).  Her lists provide a guideline for connecting 
social practices to archaeobotanical materials found at the site.  Her work presents the 
potential for identifying activities occurring at sites and for interpreting how labor 
divisions may have been actualized (Chilton 1994:11-12).  Through generalizations of 
male versus female work, tentative connections between gender, labor, and place are 
made.  For example, processing and cooking might indicate longer site occupation, 
potentially associated with women’s work, and evidence of the procurement of animal 
resources to be brought back to a home base suggests shorter site use, as well as possible 
connections with men’s work (Chilton 1994:11-12).  However, the relationship between 
gender and labor is likely more entangled, and these connections form a guideline and are 
open to interpretation. 
Gender archaeology has highlighted the inaccuracies of gender as binary 
oppositions (Geller 2009).  In order to avoid an inflexible division of male versus female 
work, I consider pluralities of labor based on the diversities of archaeological and 
archaeobotanical remains and assume cooperation and overlap in gender categories and 
labor (Jarvenpa and Brumbach 2006).  These distinctions between men and women’s 
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work are fluid.  Following Waguespack (2005), I do not want to limit women’s roles to 
gathering or men’s to hunting but rather seek to identify the intersections between male 
and female labor and cooperative activity (Waguespack 2005: 674; Chilton 2004:167).  I 
have achieved this by deducing an array of activities associated with archaeobotanical 
plant remains and artifacts found in situ (Morell-Hart 2011; Chilton 1994).  For example, 
microbotanical remains extracted from the artifacts indicate whether or not a vessel was 
being used for storage or cooking depending on the state of the starch grains present or 
whether a lithic was used for processing plants (Messner 2011:62-79; Morell-Hart 
2011:231).  I utilize the potential list of activities, archaeobotanical remains, 
archaeological material culture, and ethnohistoric and ethnographic inferences to consider 
labor divisions and population demographics. 
 
Types of Data 
  I consider distinct data sets as I explore the topic areas previously discussed.  This 
includes ethnohistory, archaeobotany, archaeological features, and other archaeological 
material culture (including ceramics, lithics, and shells).  In my discussion of different 
practices associated with plant remains identified in the archaeological samples, an 
important line of evidence in this dissertation is ethnography and historical documents 
from the Early Colonial era (e.g. John Smith 1608, 1612 [1986a and b]; William Strachey 
1612 [1998], and Thomas Hariot 1590 [2003]) in which Powhatan life ways, subsistence 
strategies, and social structures have been described.  My dissertation builds on this 
evidence from the Early Colonial era cautiously: while I am utilizing ethnographic 
analogy as a resource for understanding past life ways, I am also aware of culture change 
and the problem of superimposing ethnographic description into earlier time frames 
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(Herlich 2011; Binford 1967; Lightfoot 1995:204; Wylie 1985).  There is an abundance 
of material to utilize in developing ethnographic analogies of plant use, life ways, social 
organization, and gendered practices; this material will be discussed further in Chapter 4.  
 Archaeobotany plays a central role in uncovering data that reflect historical 
ecological changes, human interaction with and management of the environment, and 
types of tasks employed at coastal sites.  The macrobotany includes carbonized wood, 
nutshell, seeds, and parenchyma tissue recovered from floted sediment samples.  The 
phytoliths, which are silica microfossils extracted from residue processed for phytolith 
analysis and from artifacts, represent a diversity of diagnostic plant species that may not 
have preserved through carbonization.  The starch grains extracted from artifacts help 
link plant species to material culture and consequently material culture to activities.  
Tropical cultigens and native Eastern Woodland species are represented in the data. 
These three types of archaeobotanical remains support each other as each type can 
capture different parts of a plant.  For example, maize archaeobotanical remains can 
include carbonized cupules, phytoliths from the husk or cob, and starch from the kernels.  
These three types also complement each other as species can be preserved in the 
archaeological record in different ways depending on the conditions and processing 
methods.  By looking at the archaeobotanical record in different ways, there is a greater 
likelihood of accounting for a greater range of plant species.  A pollen analysis from the 
Kiskiak site (Jones 2005) also provides insight into plant species present and absent at the 
site over hundreds of years of the site’s history. 
 Archaeological features are significant to this dissertation as shell middens are a 
focal feature utilized to discuss landscape and cultural epicenters.  In addition to shell 
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midden features, post mold features and patterns inform site use and spatial layout.  Post 
molds near the shell midden at Kiskiak imply that shelters or work stations were 
established to assist in daily tasks or for longer-term site occupations.  Within the shell 
midden, there are ceramic vessel features, which were sampled for phytoliths and starch 
grains.  
 Ceramics are utilized for a variety of purposes, including the development of site 
chronologies through seriations.  Archaeobotanical remains are used for dating (both 
carbonized plant specimens and phytolith residues were AMS dated).  Ceramic 
measurements imply vessel shapes and dimensions, which provide insight into site use 
and functions.  Archaeobotanical remains associated with the ceramics as well as lithics 
also connect the material culture to practices and subsistence.  Types of lithics (e.g. flakes 
and fire-cracked rock) also inform the types of activities occurring and the roles of 
associated archaeobotanical remains.  Shells, the remains from shellfishing, add further 
human-environmental connections (especially changes in shell size and quantity over 
time).  
 
Discussion Framework 
 In this dissertation, I build towards the data and results of the archaeobotanical 
analysis of three sites in Tidewater Virginia, Kiskiak, the Gouldman Oyster Shell 
Midden, and Werowocomoco, that include archaeological deposits spanning over 2,000 
years of Algonquian history.  Chapter 2 lays out theoretical perspectives and 
anthropological conversations, including historical ecology, gendered labor divisions, 
persistent places, and taskscapes, that inform the questions I have laid out in this 
introduction and through which I discuss the archaeobotanical and archaeological 
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evidence.  Chapter 3 presents comparative archaeological examples from South and 
North America and discusses the archaeological findings from Kiskiak, the Gouldman 
Oyster Shell Midden, and Werowocomoco.  Chapter 4 builds on the archaeological 
history of Chapter 3 by discussing the archaeobotanical narrative of Tidewater Virginia 
so as to contextualize the archaeobotanical data that I collected in this study.  
The methodology and samples included in the analysis are explained in Chapter 5.  
This specifically pertains to the processes of collection of macrobotanical and 
microbotanical data.  The results of these analyses are presented in Chapter 7 and 8. 
Before delving into the data, I discuss the textual history and ethnohistory in Chapter 6 
that build social and cultural context for archaeobotanical and archaeological evidence, 
establishing how artifacts connect with landscape design, tasks, labor division, and 
Algonquian men, women, and children.   
The data collected in this dissertation demonstrate a rich array of plant species 
deposited in archaeological features of shell midden and coastal sites in the Tidewater.  In 
Chapter 7, I discuss the results through the lens of the vibrancy of landscape use and 
design and the complexity of tasks connected with these floral remains to create diverse 
taskscapes.  Historical documents and ethnohistories help to infer distinct demographic 
groups that may have carried out specific tasks and labor.  Chapter 8 presents the data 
from a chronological perspective of shifts in archaeobotanical remains.  The success of 
utilizing multiple lines of archaeobotanical analysis in the Tidewater is evident.  For 
example, the scope is broadened to investigate habitat use (starch grains check for the 
presence of tubers from marshy areas), horticultural practices (phytoliths and starch 
grains provide a support system to macrobotanical analysis to comb for cultivated plants 
  
 24 
in the archaeological record), and foraging strategies (carbonized remains are bolstered 
by phytolith evidence of the diversity of Poaceae [grass] sub-families).  
I conclude in Chapter 9 by reflecting on the data as they are informed by 
historical documents and other archaeological evidence and interpreted through the lenses 
of historical ecology, landscape design and management, taskscapes, and persistent 
places.  The archaeobotanical remains and archaeological evidence illustrate how coastal 
sites grew in social significance over time due to an array of resources (the focus here is 
on the floral resources).  Through consistent revisiting and site caretaking, these locales 
became important spaces - places of many tasks for a diverse community members, and 
consequently landmarks on the landscape.  
Unlike most studies of coastal Virginia, this dissertation puts archaeobotanical 
analysis in the foreground of the archaeological study.  The inclusion of multiple types of 
archaeobotanical remains to assess the history of shell middens and their role in the 
coastal landscape and Native histories is also an important contribution to broader coastal 
ecological conversations within archaeology.  The combination of lines of data 
demonstrates how the Algonquian Tidewater prior to the arrival of Europeans was a place 
of abundant resources managed by Algonquian landscape strategies.  Unlike the 
landscape depicted in the “Pristine Myth,” it was a landscape of social significance and 
place-making - a vibrant space within which the multitude of tasks and activities 
performed by distinct community members created temporal layers of taskscapes. 
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Chapter 2 
Anthropological and Archaeological Review of 
Landscape and Tidewater Algonquian Virginia 
 
 Evidence from the Middle Woodland Algonquian Chesapeake indicates a more 
mobile than sedentary presence on the landscape, and archaeologists suggest that the 
events of this period resulted in the permanent village sites of the Late Woodland/Proto-
Historic eras.  Algonquian peoples of the Middle Woodland are described as hunter-
fisher-gatherers (Gallivan 2016), emphasizing social structures of mobile resource 
procurement.  There is a rich corpus of hunter-gatherer literature, transcending various 
fields and subfields (e.g., history, archaeology, anthropology, Classics, Near Eastern 
studies).  This dissertation will not attempt to offer an all-encompassing history of 
hunter-gatherer theory over the past century.  Instead, I will describe key issues that laid 
the groundwork for my study of landscape design and meaning, hunter-fisher-gatherer 
life ways, and resource uses and impacts. 
 
Toward an Ecological, Social, and Cognitive Hunter-Fisher-Gatherer Landscape 
 
 In her discussion of landscape and the Langalanga of the Solomon Islands, Pei-yi 
Guo distinguishes two models or traditions within landscape study (2003:199).  The first 
is “inscriptive” or textual and connected to Western ideology of the land as something for 
people to decipher through empirical evidence – the land being devoid of agency (or in 
Guo’s words, “alienation”) in the human-land relationship (Guo 2003:199-201).  The 
other model she refers to as “processual,” representing a spiritual, active element to the 
landscape, or as Guo explains it, “landscape is embodied in the people” (Guo 2003:200-
201).  
 This parallel concepts of “alienation” and “embodiment” are projectable and 
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applicable to hunter-gatherer studies as well as landscape studies.  In this dichotomy, 
hunter-gatherers have historically been placed on the nature side of the dynamic and 
studied as “asocial” (Creese 2011:4).  For decades, hunter-gatherers were the subject of 
empirical and scientific evaluation.  This includes cultural evolutionary ideologies in 
which societies progress from non-complex to complex (e.g. White 1943).  Hunter-
gatherer research in the 1960s through 1980s (processualist and cultural ecological based 
models) emphasized adaptation to local ecologies and environmental conditions 
(Sassaman 2004:265).  Human agency and the intricacies of social life was shadowed as 
a result (Sassaman 2004:265-266).  However, over the past few decades, anthropologists 
are working on invoking social and cultural histories for hunter-gatherer groups.  
Hunter-gatherer research has discussed the diversity and complexities of social 
and hierarchical structures amongst hunter-gatherer groups (e.g. Binford 1980; Price and 
Brown 1985:7-8).  This complexity involves hunter-gatherer societies as comprised of 
distinct facets, demonstrating growth in scale and orchestration (Price and Brown 1985:7-
8).  Kenneth Sassaman emphasizes the importance of integrating both history and culture 
more actively into interpretations of hunter-gatherer life ways prior to European contact 
(Sassaman 2004:265-266).  My dissertation research continues in the direction of 
balancing the significance of ecology with the recognition that hunter-gatherers are active 
participants in historical change.  
 
Landscape and Hunter-Fisher-Gatherer Theoretical Intersections 
Landscape is my starting point in this engagement between hunter-gatherer 
groups and historical process.  With landscape as the uniting thread, I draw from three 
thematic perspectives of hunter-fisher-gatherer research (I am using the term hunter-
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fisher-gatherer in this discussion so as to emphasize theory as it connects with Tidewater 
Algonquian groups).  These include historical ecology, social history, and cognition.  
Tim Ingold’s “taskscape” (1993, 2000) links these categories together.  The “taskscape” 
concept is an effective way of reconciling the model-based and empirically driven side of 
hunter-fisher-gatherer research with the socially driven, qualitative repositioning of 
recent hunter-fisher-gatherer narratives.  The taskscape is a useful means for correcting 
asocial interpretations of hunger-gatherer history while still accounting for the inevitable 
gaps in the archaeological, ethnographic, and historical record.  
 
Historical Ecology and Hunter-Fisher-Gatherers 
Focusing on archaeobotanical remains present at coastal sites in the Chesapeake, 
and particularly within existing shell midden contexts, I consider how people interacted 
with their environment, responded to environmental change, and strategically altered the 
environment for a variety of purposes.  This dialogue between people and the land is a 
basic precept of the human-environmental dynamism of historical ecology.  The focus of 
historical ecology is the landscape, which William Balée and Clark L. Erickson 
eloquently define as “the product of the collision between nature and culture” (Balée and 
Erickson 2006:2).  The landscape, a cultural product of how people engage with the land, 
is a key part of this dissertation’s analysis (Potter 2004), and historical ecology is 
consequently an effective way of mediating between people, landscape, and the botanical 
remains in this study.  Historical ecology is multidisciplinary and draws from fields such 
as botany and anthropology (Erickson 2008:159).  This project’s archaeobotanical data 
complement the historical ecological approach and are a useful medium through which 
the historical ecology of Tidewater Virginia can be illustrated. 
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One definition of historical ecology might read as: a merging of environmental 
science with humanistic studies (such as history and anthropology) in order to focus on 
anthropogenic landscapes and the role of ecology in society (Crumley 1994:2-3; Balée 
1998).  Torben Rick and Rowan Lockwood (2013) developed a definition of historical 
ecology that incorporates environmental and social histories from the prehistoric, 
historic, and modern era to explore changes over time (2013:46-47).  A goal of historical 
ecology is to better understand through an analysis of historical environmental change 
how to carryout modern day conservation practices (Rick and Lockwood 2013:46-47).  
Balée (2006) refers to historical ecology as a research program that connects time, 
society, and landscape (2006:76).  This includes four postulates: humans (and debatably 
all of the genus Homo) have impacted all Earthen environments; humans are not 
genetically predisposed to change the environment; all human societies transform 
landscape to varying extents; and human-landscape dynamics can be studied as a general 
category despite contextual and circumstantial variations (Balée 2006:76).  
The description presented by Balée leans toward a one-sided “humans impacted 
the environment” focus (Balée 2006:76), and while I do not wish to place too much 
weight on adaptation as many academics have in the past when discussing the 
environment, especially when studying hunter-fisher-gatherer populations, I consider 
how the landscape can impact people.  Balée and Erickson’s comment that humans 
within the historical ecological framework are neither “Homo ecologicus” (agents of 
environmental nurturing) nor “Homo devastans” (agents of environmental destruction) 
(Balée and Erickson 2006:10).  This is useful in emphasizing the lack of bias towards the 
view of the consequences of human-environmental relationships necessary within a 
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historical ecological framework (Balée and Erickson 2006:10; see also Rick and 
Erlandson 2009).  My analysis of landscape and its relationship to coastal Algonquian 
groups is aligned with the characterization of historical ecology presented by Rick and 
Lockwood (2013) and the research program outlined by Balée (2006), emphasizing the 
interplay between people and the landscape. 
Historical ecology has origins and trajectories either based in anthropology or in 
biology (Rick and Lockwood 2013; Swetnam et al. 1999).  Rick and Lockwood identify 
distinctions between conservation paleobiology and conservation archaeobiology, both of 
which work toward evaluating long-term histories of environmental and ecological 
change in an effort to develop conservation strategies (Rick and Lockwood 2013:47-48).  
However, archaeobiology is more entwined with human activity and agency due to a 
focus on archaeological contexts while paleobiology often includes environmental 
history dating to pre-Pleistocene eras (Rick and Lockwood 2013:47-48).  Within 
anthropology, historical ecology emerged from anthropological work that addressed how 
the environment affects human societies (examples of these anthropological theories for 
explaining this phenomenon include cultural ecology and cultural evolutionism) (Balée 
2006:76).  Historical ecology builds on earlier environmental anthropology by 
incorporating missing social elements such as societal complexity and human agency 
(Balée 2006:76-77).  Cultural ecology began in the 1950s when Julian Steward explored 
processes for connecting human-environmental relationships into culture studies (Haenn 
and Wilk 2006:3).  Cultural ecology for Steward primarily dealt with how humans 
societies adapt to the environment around them less so on how humans impact the 
environment as well (Steward [1955] 2006).  Steward was interested in finding 
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similarities between cultural groups occupying similar environments, and the structure of 
his theory and method primarily accounted for hunter-fisher-gatherer life ways (Steward 
[1955] 2006:9; Balée 2006:79).  
Hunter-fisher-gatherer groups have been the central focus of anthropological 
theoretical innovation since the origins of the field, mostly because anthropologists have 
typically viewed this social structure as ancestral or an early “phase” in the evolutionary 
social structural chain (Kelly 1995:1).  Cultural evolution is also a precursor to historical 
ecology in terms of how anthropologists think through connections between human 
societies and their environments, and for many years, archaeologists represented hunter-
fisher-gatherer groups as the baseline for this evolutionary cultural process.  In cultural 
evolution theory, academics like Leslie White and Morton Fried incorporate the 
environment into cultural and social evolution, reminiscent of earlier anthropological 
evolutionary theories by Lewis Henry Morgan (Fried 1960 [2008]:269; McGee and 
Warms 2008:269; Morgan [1877] 2008; White 1943).  Leslie White focused on how 
societies utilize energy and illuminated cultural evolutionary stages based on differences 
in energy use (McGee and Warms 2008:227; Haenn and Wilk 2006:137; White 2006).  
For White, the environment did not determine culture, and different environments were 
only significant to cultural studies at the moment in which a society developed a 
technology through which they could benefit from or manage that resource (White 
2006:141-142). 
Adaptation to the environment and hierarchical cultural associations continued to 
be part of the anthropological dialogue in the 1960s-1980s.  An example of ecological 
anthropology in this time span is Roy Rappaport’s Pigs for the Ancestors ([1968] 1984), 
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a cultural anthropological study of the Tsembaga people in New Guinea.  Rappaport’s 
research highlights how a community, subconsciously or not, has to work with its 
environment in order to fulfill necessary dietary and physical requirements (Rappaport 
[1968] 1984:5).  However, it too strongly emphasizes adaptation by focusing on how 
culture is a tool for survival in an environment (Rappaport [1968] 1984:5). 
Archaeologists applied adaptation to hunter-gatherer mobility and settlement 
patterns in the 1980s.  For example, Lewis Binford proposed a logistical model for 
hunter-fisher-gatherer settlement patterns, which includes a primary site from which 
smaller groups moved to and from the primary site for various tasks (Binford 1980:10).  
Polly Weissner (1982) expands on Binford’s adaptive settlement models by emphasizing 
a further range of models related to internal social variables and risk avoidance strategies 
(1982: 172, 176).  These models are extremely useful for interpreting movement and 
space in time periods prior to written documentation and have proven to be beneficial in 
connecting archaeological sites with cultural meaning (Blanton and Pullins 2004; 
Gallivan 2016).  However, these models are missing symbolic and social meaning by 
eliminating cultural heterogeneity.  
In addition to mobility and settlement patterns, hunter-fisher-gatherer studies 
trace how social inequalities and access to resources factor into hunter-fisher-gatherer 
narratives (Ames 1981, 1994, 1998; Arnold 1992, 1995; Coupland 1998).  In the North 
American Pacific Northwest coast, Kenneth M. Ames discusses how hunter-fisher-
gatherer societies became increasingly complex by first establishing a mechanism for 
effectively utilizing micro-environments (Ames 1981:792).  This then led to increased 
sedentism, potentially an increased population, and essential distribution networks (Ames 
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1981:792).  The change in rank for Ames occurred when the resilience of the system 
established by the hunter-fisher-gatherer group failed to recreate stability (Ames 
1981:797-798).  In the Channel Islands, Jeanne Arnold describes hunter-fisher-gatherer 
group complexity in cases where a change of power occurs when the household loses 
autonomy, a person is established as the leader of labor distribution, and a population of 
at least 2,000 is incorporated in a regional system (Arnold 1992:61).  Arnold argues that 
this power structure emerges when there is disruption in ecological resources (Arnold 
1992:64).  An important theme throughout these studies on the Pacific coast is the 
correspondence between ecological resources and specializations (salmon fishing and 
storage [Ames 1981, 1994, 1998] and the general maritime economy [Coupland 1998:36] 
in the Pacific Northwest and shell beads, microliths, and boat technology in the Channel 
Islands [Arnold 1992, 1995]).  The resultant specializations are significant factors in the 
development of hierarchical hunter-fisher-gatherer societies (Arnold 1995:733). 
While the emergence of hierarchy and social inequality is imperative for 
discussing heterogeneity within hunter-fisher-gatherer groups, archaeologists like 
Kenneth Sassaman (2004, 2010) argue that this can be examined further through the 
development of social history of hunter-gatherer groups.  In his work on the Late Archaic 
period of the Southeastern Woodlands, Sassaman advocates for historicity (or an 
interpretation or version of the past, often constructed through the lens of the present) 
[Hirsch and Stewart 2005:261-262]) and historical process (or the culturally influenced 
methods of understanding and remembering history [Sassaman 2004:266; Pauketat 
2001]) – elements often lacking in hunter-gatherer studies (Sassasman 2004:265-266).  
Recent archaeological research places pre-Colonial era hunter-gatherers in active roles 
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driving cultural and social change rather than in passive positions in reaction to the 
environment (Sassaman and Holly, Jr. 2011:5, 9).  This research emphasizes how hunter-
gatherer societies are part of the history making process and are not “victims of history” 
(Sassaman and Holly, Jr. 2011:5, 9).  Sassaman takes issue with the ways in which 
ecology has been incorporated into hunter-gatherer studies, but he does argue that when 
agency and practice are incorporated into historic accounts, historical ecology can 
appropriately link land and people (Sassaman 2004:265-266).  
 Sassaman (2004) is concerned by emphasis on evolutionary patterns or on 
adaptation when studying hunter-gatherer archaeology prior to European contact, and this 
study is aligned with Sassaman’s focus on history and culture (2004:265-266).  I argue 
that historical ecology is an effective means to discuss this within pre-colonial Tidewater 
Virginia, especially when following the central concept of historical ecology as presented 
by Balée and Erickson – i.e., the positive impact of human agency on their relationship 
with their environments through time (Balée and Erickson 2006:4).  Organic (botanical 
and faunal [like shell and marine species]) remains are predominant features at these 
coastal shell midden archaeological sites in Tidewater Virginia, and a focused 
archaeobotanical study provides significant insight into their landscapes and contexts.  
Theory like historical ecology, which is based on ecology and the environment, becomes 
a useful guide in navigating the interpretation of these botanical remnants.  
One significant component of historical ecology to this dissertation is the concept 
of a garden as the basis of landscape (Balée 2006:78).  The garden is defined in this 
context as a space where people are repeatedly interacting with the living world, either 
intentionally or unintentionally transforming its design and composition (Balée 2006:78). 
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Historical ecology utilizes the ideas of landscape as depicted by scholars in the 
nineteenth and twentieth centuries – ideas that take into account the inevitable 
interweaving of humans and nature (Balée 2006:77; Wolschke-Bulmahn 2004).  The 
Irish “wild garden” of William Robinson and the German “Naturgarten” of Willy Lange 
both served as models for gardens that showed elements of human control but that still 
gave nature “equals rights” (Wolschke-Bulmahn 2004:80-84).  While these gardens were 
not necessarily subsistence based as in the case of Tidewater Algonquian gardens, this 
view of landscape and garden spaces as a balance between humans and the natural world 
is useful.  A key principal of this model is that the “Naturgarten” calls for all landscape to 
be a form of a natural garden, so that wilderness is not a reality (Wolschke-Bulmahn 
2004:82-83).  Robinson’s wild garden model emphasizes the use of native plants 
(Wolschke-Bulmahn 2004:82-83).  Both of these are useful characteristics for identifying 
and illustrating a garden landscape in Tidewater Algonquian Virginia. 
 
Middle Atlantic Examples: Historical Ecology 
Important historical ecological topics that have previously been addressed in 
Middle Atlantic Indigenous studies include anthropogenic uses of fire (Miller 2001; 
Hammett 1992, 2000), the role of specific resources like oysters and blue crabs (Rick et 
al. 2015; Rick et al. 2016), soil composition (Cook-Patton et al. 2014), and modern-day 
impacts from long-term human transformations of the landscape (Lotze 2010).  Julia E. 
Hammett (1992, 2000) and Henry M. Miller (2001) are among the scholars who have 
studied fire in the Chesapeake, and this is a topic that has been discussed broadly and 
highlighted in recent work in central California (Cuthrell 2013; Lightfoot et al. 2013a; 
Lightfoot et al. 2013b).  Hammett (1992, 2000) uses historical texts to document 
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incidences of Native peoples in southeastern North America (including Virginia) 
describing fire as a form of landscape management.  This includes fire use to promote 
hunting success (also discussed by Waselkov [1978] in reference to deer hunting) and 
prescribed burning to increase landscape productivity and to clear areas for vegetative 
growth (Hammett 2000:260-261).  Miller (2001) points to Grace Brush’s sediment 
analysis in the Chesapeake region, which indicates increases in charcoal at moments of 
time as further evidence of anthropogenic use of fire (Miller 2001:122).  Pollen core data 
from Indian Field Creek, which the Kiskiak site borders, also reveal sequences of 
vegetative growth as forests were likely cleared intermittently over time (Gallivan 
2016:89-90).  The charcoal and hard wood pollen patterns of the pollen core’s Middle 
Woodland II period especially indicate intensive use of the site and possible 
anthropogenic use of fire in the process of forest clearing (Gallivan 2016:88-90). 
Depletion, exploitation, and management of resources are important applications 
of historical ecological research.  Shellfish has played an important role in Native life 
since the Late Archaic period (ca. 2500 BC) and is a resource example from the 
Chesapeake that has been an important component of historical ecological study (Miller 
2001:112).  Research has shown that oysters have played a significant role in the 
ecological stability and resource diversity of the Chesapeake since at least 8,000 years 
ago (Rick and Lockwood 2013:49).  Historical ecological studies have traced the effects 
of shellfish harvesting and resource exploitation intensities over time (Rick and 
Lockwood 2013:50, 52).  In the example of Jamestown Island, a Colonial period well 
filled with oysters made it possible for researchers to reconstruct oyster demography at 
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the time of English settlement in Virginia (Rick and Lockwood 2013:50, 52; Harding et 
al. 2010). 
A comprehensive study of the history of the Chesapeake oyster fishery spanning 
multiple millennia evaluated oyster size through time and the resource’s fluctuating 
sustainability (Rick et al. 2016:6569).  The study found that oyster size decreased from 
the late Pleistocene to the Early Woodland period, increased between the Early and 
Middle Woodland period as well as the Middle and Late Woodland period, and then 
decreased again following European colonization (Rick et al. 2016:6569).  The increase 
in oyster size during the Woodland period was unexpected due to the prevalence of 
shellfish as a dietary resource, and the finding implies that Native groups selected 
medium-size oysters over large oysters (Rick et al. 2016:6571).  Overall, Chesapeake 
Native American oyster fishery was sustainable, especially in comparison to later post-
colonial oyster fishery (Rick et al. 2016:6572).  This sustainability is likely due to a 
combination of nearshore oyster harvesting due to technological methods, seasonal 
harvesting, population densities, and diets that included a variety of resources (Rick et al. 
2016:6572).  However, at a more micro level, relative fluctuations in oyster size are 
evident at the Kiskiak site, with oyster sizes being smallest during the height of 
shellfishing at the site during the Middle Woodland period (Jenkins 2012 in Gallivan 
2016:83-87). 
In addition to the impact of harvesting on the oyster fishery over time, there is a 
study of the effects of eutrophication (an increase of an ecosystem’s production due to 
the impact of an influx of nutrients from human activities) on Chesapeake oysters 
(Crassotrea virginica Gmelin) (Kirby and Miller 2005:680).  Of particular note is that 
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there was significant eutrophication in the Chesapeake in the eighteenth century as a 
result of colonial deforestation (Kirby and Miller 2005:679).  The study included oysters 
from the St. Mary’s and Patuxent rivers, spanning 500 years of time (Kirby and Miller 
2005:680).  It was found that for oysters in the Chesapeake, eutrophication from 1760 to 
1860 led to increased growth rates while from 1860 to 2000, eutrophication led to 
decreased growth rates (Kirby and Miller 2005:687).  The increase is thought to be 
related to the nutrient surplus leading to more phytoplankton (a food resource for oysters) 
in the bay while the later decrease is believed to be due to a variety of harmful impacts 
leading to environmental degradations (such as diseases and algal blooms) (Kirby and 
Miller 2005:680, 687). 
In addition to oysters, historical ecological studies address other marine species in 
the Chesapeake, including the blue crab (Callinectes sapides).  Historical documents 
from the Early Colonial period reference the importance of blue crab to subsistence (Rick 
et al. 2015:44, 52).  An applied historical ecological study of blue crab archaeological 
recovery and preservation in the Chesapeake illuminates the species’ role throughout the 
bay area’s history (Rick et al. 2015).  The study found that blue crabs were part of the 
diet for a diversity of communities living in the Chesapeake throughout its history (Rick 
et al. 2015:49).  There is evidence that blue crab was a dietary resource from the Early 
Woodland period through the twentieth century (Rick et al. 2015:51). 
Historical ecological studies related to the Chesapeake and shell midden sites also 
include a project assessing similarities and differences between soil trait variations and 
plant communities at midden versus control sites (Cook-Patton et al. 2014:2).  The soil 
study compared samples from midden sites dating to the Late Woodland period, the 
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seventeenth century, and the nineteenth century (Cook-Patton et al. 2014:4).  The study 
found that midden sites contained more vegetation, more grass and forb species, and 
more species in general than off-midden sites (Cook-Patton et al. 2014:5).  Also, despite 
the original prediction of the study that invasive species would be more prevalent at 
midden sites due to the disturbed contexts, the study actually found that it was highly 
probable that midden sites would consist of native species (Cook-Patton et al. 2014:5).  
Overall, the study found that landscape modifications affect plant communities and 
diversity for thousands of years, and that the Middle Atlantic’s ecology is still impacted 
from Native American landscape designs from at least 3,000 years ago (Cook-Patton et 
al. 2014:6-7). 
The historical ecology of the Chesapeake was also included in a broad study of 
estuary ecological histories in the United States (Lotze 2010).  The study traced major 
ecological changes in the Chesapeake, primarily focusing on the impacts post-1600 on 
the modern-day bay.  Major changes in fauna include drastically smaller sturgeon 
populations today (sturgeon had been a primary cash crop at the time of the Jamestown 
colony) and significant over-harvesting of oysters and blue crabs (Lotze 2010:286-288).  
In terms of flora, the forests in the vicinity of the Chesapeake fell from 95 percent to 58 
percent, and sediment cores demonstrate that the diatom Cocconeis (reflective of 
seagrass) dropped from 10 percent in AD 550 to 0-2 percent in the 1980s (Lotze 
2010:288-289).  The study also includes data on wetland loss between 1780 and the 
present (Lotze 2010:288).  The results of the study have modern-day implications for 
conservation efforts, as evaluating ecological conditions and the presence of species in 
the past can help build a model for future restoration projects (Lotze 2010:325).  The 
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picture of the past may also improve legislative efforts to preserve the Chesapeake’s 
ecological conditions (Lotze 2010:325). 
 
Social History and Hunter-Fisher-Gatherers 
 I approach the social history of coastal shell midden sites in the Chesapeake 
through the lens of gender theory to discuss these sites as gendered landscapes.  Although 
gender theory originates from feminist ideology, gender theory is not specific to the study 
of women and embraces the inclusive study of the “lived experience” (Preucel and 
Hodder 1996:422-424).  However, gender theory addresses social inequities and 
advocates against androcentric bias in archaeological interpretations (Preucel and Hodder 
1996:422; Wylie 2010; Brumfiel 2007:1). 
The meaning and definition of feminism has shifted and varied throughout history 
(Wylie 2010; Gilchrist 1999).  The major shared feminist views are that gender shapes 
categories and relationships; that gender impacts access to resources; and that gender 
inequality must be reformed (Wylie 2010:229).  Both feminist theory and archaeology-
based gender theory passed through three “waves” of analytical perspective.  Within 
broader feminist theory, the “first wave” of impact occurred during the women’s suffrage 
movement of 1880-1920 (Gilchrist 1999:1-2).  The next major development, or “second 
wave,” occurred in the 1960s and was focused on women’s equal rights (Gilchrist 
1999:1-2).  The third movement occurred in the 1990s, highlighting pluralism and 
distinct facets of lived experiences (Gilchrist 1999:1-2; Preucel and Hodder 1996:422).  
Post-processual theory drew from these feminist ideals and influenced anthropological 
and archaeological narratives of social life and community identities (Preucel and Hodder 
1996:417).  
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The first impact of gender theory in archaeology occurred in the 1960s-1970s 
when it became evident that women were lost in archaeological discussions, particularly 
in archaeological analyses of hunter-gatherer groups prior to historical records (Meskell 
2001:194; Gilchrist 1999:1-2; Herlich 2011).  Sally Slocum’s 1975 essay “Woman the 
Gatherer: Male Bias in Anthropology,” written in reaction to the “Man the Hunter” 
argument made by Sherwood Washburn and C. Lancaster in 1968, was particularly 
instrumental to the first wave of archaeological gender theory (McGee and Warms 2008: 
433; Slocum 1975 [2008]:436; Washburn and Lancaster 1968:293-303). Washburn and 
Lancaster’s argument was part of a symposium at the Center for Continuing Education at 
the University of Chicago in April 1966 that would become an edited volume titled Man 
the Hunter (1968), which, as the bias of the title illustrates, perpetuated a gender 
singularity in the discussion of hunter-gatherers and “prehistory” (Lee and DeVore 
1968:vii).  Slocum memorably critiqued their archaeological assessments as presenting 
the illusion that “…while males were out hunting, developing all their skills, learning to 
cooperate, inventing language, inventing art, creating tools and weapons, the poor 
dependent females were sitting back at home base…” (Slocum 1975:439).  She went on 
to illustrate the importance of including women and their roles within hunter-gatherer 
communities in perceptions of the past (Slocum 1975).  This first wave of gender theory 
inspired archaeologists to reevaluate past analyses that ignored women and their roles 
and to clarify women’s contributions and significance in the narratives (Brumfiel 
2007:4).  
In her analysis (1993) of visual representations and artistic renderings of early 
human life and social relationships, Diane Gifford-Gonzalez examines the 
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marginalization of women and androcentric bias imposed on women in anthropological 
representations, especially pertaining to “prehistoric” eras.  Of particular interest to 
Gifford-Gonzalez is the absence of women’s work in these scenes, and the disassociation 
of women from technology and innovation (1993:36).  Her focus on women and their 
work is of importance to this dissertation.  Her emphasis on the distorted portrayals not 
only of women but of children and elders as well (Gifford-Gonzalez 1993:38) is 
especially significant to the effort to bring all people that make up a community into 
archaeological and anthropological discussions of “prehistory.”  Her work overlaps the 
first wave of feminism in highlighting inequities in gender representation in anthropology 
and also the “Second Wave” of archaeological gender theory (Meskell 2001:195; 
Gilchrist 1999:1).  Second wave gender theory’s application in archaeology in the 1980s-
1990s emphasized the experiences of women but fell into criticism due to generalization 
and polarization of male versus female (Meskell 2001; McGee and Warms 2008:433; 
Spencer-Wood 2007b:280; Geller 2009).  
The late 1990s saw the third wave of gender theory in archaeology, and it 
expanded the discussion by examining the impact of other elements of identity like ethnic 
background or age (Meskell 2001:195; Gilchrist 1999:1; Herlich 2011).  Post-modernism 
played an important role in this new wave of gender theory: by focusing on how 
anthropologists and archaeologists are often influenced by personal bias and subjective 
perspectives, it led to reevaluations of the analytical process (McGee and Warms 
2008:532-533).  Third wave gender theory in archaeology places an emphasis on all 
genders and how they relate to each other (Brumfiel 2007:4).  This comparative analysis 
acknowledges that there are many varieties of gender relations throughout the world and 
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between different demographics (Brumfiel 2007:4).  In addition to the macro-level global 
distinctions in how gender affects society, there are differences on a local level within a 
social group at distinct moments and temporalities (Brumfiel 2007:4).  
 Space and how it is utilized are an instrumental means for studying past gender 
relations, and gender, the taskscape, and landscape also work together to clarify and 
redefine themselves in relationship to one another.  Space provides an opportunity for 
gender to be performed as part of the lived experience (Sørensen 2006:121).  This 
dialogue between space and gender impacts the taskscape model since it is comprised of 
activities and practices, often connected to gendered labor divisions, that are carried out 
through distinct uses of space.  Julia Hendon (2006) presents a criticism of archaeological 
spatial analysis and gender by pointing out that binary uses of male versus female lead to 
a static presentation of spatial uses (2006:180).  Instead, she argues that space and gender 
should be studied in terms of how practice impacts the meaning and creation of spaces 
(Hendon 2006:180-181).  A further critique of the application of gender theory in 
archaeology to uses of space is the presence of androcentric bias in how spaces are 
classified and archaeological sites are categorized.  Suzanne Spencer-Wood (2007a) 
discusses how historical archaeological sites have been positioned into this binary 
relationship between male and female space with the distinctions of “female-domestic or 
male-public sites” (Spencer-Wood 2007a:34-35).  It is important to consider these 
criticisms when thinking through how gender relates to spatial use and the archaeological 
record.  
Gender archaeology often addresses labor divisions and subsistence practices 
which connect with my discussion of taskscapes, landscape use, and archaeobotanical 
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remains (Joyce 2008:42-43; Nelson 2004:39).  An important article by Patty Jo Watson 
and Mary Kennedy (1991) regarding Eastern Woodland horticulture emphasized the 
significant role that women played in hunter-gatherer societies, particularly as the driving 
forces in plant domestication (Watson and Kennedy 1991:260-263).  Despite its 
foundations in male and female dualities, this article is monumental in illustrating how 
women in hunter-gatherer societies played dynamic roles in the development of 
agriculture and sedentism (Watson and Kennedy 1991:267-269).   
An example from southern New England of community gender roles and its 
active part in shaping sedentism is Mary Beth Williams and Jeffrey Bendremer’s study 
(1997:136, 143) of Native Late Woodland to Contact period groups.  Their analysis 
shows how women’s work requiring foraging, such as shellfishing, impacted and drove 
community mobility (Williams and Bendremer 1997:145; Herlich 2011).  Consequently, 
shellfishing would directly influence the group’s sedentism and movement (Williams and 
Bendremer 1997:145; Herlich 2011).  It is possible to derive an analogy between this 
New England example of women’s work, group mobility, and authority in New England 
to Tidewater Virginia as similar elements (shellfishing; evidence of mobility and 
sedentism) are present.  
As previously discussed, gender plays a dynamic role in landscape and space, and 
“gendered landscapes” are a means, although potentially problematic (Spencer-Wood 
2007a), for visualizing gendered practices and labor divisions.  An important component 
of labor division for hunter-gatherer groups pertains to resource processing and 
procurement; depicting a gendered landscape at shell midden sites (an established 
landscape of resource harvesting and management) helps bring social meaning and 
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relationships to an often asocially described setting.  An example of this application to an 
archaeological site is a case study from two Cayuga Iroquois village sites (Parker Farm 
and Carman) that date to the 1500s (Allen 2010:57).  The archaeology at these sites 
centered on domestic and residential areas and reflect gender and daily activities – in 
other words, areas that are described as part of the cyclical and seasonal nature of life in 
contrast to the often more tantalizing event-driven components of historical and 
archaeological study (Allen 2010:61).  However, it is in these “mundane” aspects, as the 
site’s archaeologist Kathleen Allen describes them, that it is possible to see gender and 
people (Allen 2010:61).  
Allen’s portrayal of the archaeology of domestic space is more closely linked to 
women than it is to men.  She describes Iroquois or Haudenosaunee gender relationships 
from AD 1400-1600 as women gathering and working closer to the home and men 
participating in long-range activities away from the village, although these 
categorizations may over-generalize male versus female work (Allen 2010:62).  In fact, 
this duality is more complicated, as men’s activities are present at the village site – 
specifically their participation in construction in the summer and social occasions in the 
winter (Allen 2010:63).  Allen’s work highlights the significance of observing not only 
seasonal frequencies but also daily reoccurrences and cyclical rhythms (Allen 2010:64).  
For example, making baskets or drying plants is periodic while cooking, cleaning, and 
disposal occur daily (Allen 2010:64).  
It is important to emphasize that gender is not a duality of male versus female and 
that multiple genders occur both culturally and biologically.  The study of gender in 
settings prior to documentation and devoid of mortuary evidence is complicated to 
  
 45 
discuss, but it is important to acknowledge that gender is often a significant part of a 
human’s self-identity and community identity.  Pamela Geller (2009) emphasizes that 
current gender studies often fall into second wave feminism of dualities.  She argues that 
considering labor as heterogeneous and connected with a multitude of factors in addition 
to gender (e.g., age or class) helps to build a more complex gendered past (Geller 
2009:69).  Another study illustrates how labor and gender are often expressed through 
“exclusion,” meaning that women are typically discussed in terms of the work activities 
they are unable to carry out (Jarvenpa and Brumbach 2006:27).  In order to avoid 
separating labor into opposing spheres, I am considering intersections in tasks and 
cooperative work (Jarvenpa and Brumbach 2006; Williamson 2006:214).  I use 
ethnohistory and ethnography to inform the possibilities of gender associations so that 
gender can be included in the conversation but with the qualification that gender and 
labor, due to the many facets of identity and a person’s place within a society, are more 
complicated than male work versus female work.  
It is helpful to visualize the use of space and the connections to botanical and 
archaeological remains at coastal Algonquian sites by exploring comparative examples of 
domestic space and gendered landscapes (albeit cautiously so as not to situate gender as 
binary oppositions).  Gendered landscapes and labor divisions implied by ethnohistory 
and historical documents from Tidewater Virginia will be discussed in further detail in 
Chapter 6 and implications from archaeobotanical remains in this analysis will be 
addressed in Chapter 7. 
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Middle Atlantic Examples: Gendered Labor and Practice 
Examples of pre-Colonial-era Algonquian archaeological studies of gender in 
coastal Virginia are rare, which makes the inclusion of gender in my dissertation crucial 
to furthering this discussion.  Michael Klein (1999) studied lithic assemblages from shell 
middens and incorporated ethnography to connect labor associated with stone tools and 
gender.  He argues that although shell midden sites and shellfishing are closely linked 
with women’s work, these sites are representative of a diversity of people’s labor (Klein 
1999:143-144).  Another example of a gender-based study in Algonquian Virginia is 
Helen Rountree’s article “Powhatan Indian Women: The People Captain John Smith 
Barely Saw” (1998).  Rountree uses historical documents as well as ethnography, lists of 
native plants, and experiences from living history recreations to piece together the daily 
lives of Algonquian women living in coastal Virginia at the arrival of the English 
colonists (1998:2-3).  Her analysis provides useful details for connecting archaeology and 
archaeobotany to other lines of evidence, and the inclusion of archaeological examples 
will provide more specificity to generalizations of daily life. 
Margaret Holmes Williamson (2003) uses historical documents to 
anthropologically explore Powhatan relationships, especially as they pertain to power, 
authority, and cosmology.  As she explores the historical material, she includes gender 
relationships in her analysis of Powhatan worldviews at the time of European contact. 
Her narrative presents a duality of power versus authority within Powhatan culture 
(Williamson 2003:11).  These two concepts are complementary but separate (power is 
linked to the capability of making something happen whereas authority dictates what 
should happen) (Williamson 2003:10-15).  Williamson extends these parallels to other 
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elements of Powhatan life – for example, power connects with (amongst other categories) 
femininity, the directional east, the color white, and life, while authority is associated 
with masculinity, the directional west, the color black, and death (2003:206).  
Through her analysis, Williamson finds that men, particularly chiefs, are between 
the diametric poles of femininity and masculinity, power and authority, while shamans 
are at the masculine polar end and women are at the feminine polar end (Williamson 
2003:206).  It also appears that before the huskanow ceremony (in which only boys 
participate), children are connected with women (Williamson 2003:207-210).  Therefore, 
there is a fluidity to Powhatan gender categories that are linked to sex, class, age, and 
religion.  Despite the duality on which Williamson’s analysis of Powhatan society is 
based (including for the division of labor between men and women), her discussion of 
gender on a scale from feminine to masculine highlights the variations in gender 
relationships within Powhatan society.  This variability in gender particularly affected 
Powhatan men as their gender transformed depending upon with whom they were 
juxtaposed (Williamson 2003:220).  Ultimately, Williamson divides labor into binary 
categories of female versus male labor, however the relativity of male gender implicates 
that the polarity is more complex. 
 
Cognition, Landscape, and Hunter-Fisher-Gatherers 
 Cognitive connections to landscape and place bring an additional dimension to a 
place that is already constructed through human interactions with ecology and through 
social interactions.  When compared to long-term village sites or settlements, hunter-
gatherer sites tend to be more ephemeral due to the migratory nature of hunter-gatherer 
life ways and temporary habitation of a space (Schlanger 1992:91).  Sandy Schlanger 
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coined the term “persistent places” to represent connections between instances of 
ephemeral prehistoric artifact deposits, more concentrated prehistoric artifact deposits, 
and the landscape and to signify a space that a group of people or multiple groups of 
people continue to visit or occupy through time (1992:92).  Chesapeake coastal shell 
middens like at Kiskiak with long-term chronological deposits fit well into this model as 
they represent spaces within a coastal landscape that were revisited through time.  
Schlanger also suggests that persistent places are associated with locations with access to 
a diversity of resources, and estuarine habitats such as Kiskiak and other coastal sites 
within range of marine, terrestrial, and marshy flora and fauna fit into this prediction 
(1992:109). 
 Phenomenology is an important concept to consider when discussing landscape, 
space, and movement.  It can be summarized in relationship to landscape as the process 
through which people exist within and experience their surroundings, a place, or a 
landscape (Johnson 2012:272-273).  There are different philosophical discussions within 
phenomenological studies.  The one of most relevance to this dissertation pertains to the 
physical associations between people and space through such concepts as “dwelling” and 
“lived experience” as defined by Martin Heidegger (1971) and refined by Tim Ingold 
with his “dwelling perspective” and “taskscape” models (2000) (Johnson 2012:273).  
This work connects the body to the landscape and focuses on how nature and space affect 
the human experience while simultaneously how this human-space relationship 
transforms a landscape in return (Johnson 2012:273). 
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Middle Atlantic Examples: Cognitive Landscapes 
 Martin Gallivan (2016) has used the concept of persistent places in his work on 
landscape and placemaking in Algonquian Virginia and the Chesapeake.  He has 
suggested that Kiskiak is an example of a persistent place in Tidewater Virginia 
(Gallivan 2016) and has studied sites like Werowocomoco in detail through this lens as 
well.  Werowocomoco is situated on the York River and was the residence of 
Wahunsenacawh, the Powhatan chief or Mamanatowick, at the arrival of the English 
colonists in 1607 (Gallivan 2007, 2011, 2016).  The archaeology at Werowocomoco 
revealed a complex landscape history of earthworks and symbolism, and 
Wahunsenacawh likely chose to associate with the site in order to present himself as 
connected to a place viewed with power to the Algonquian communities in the Tidewater 
(Gallivan 2007:96).  This connects with the concept of “placemaking,” a concept 
discussed in terms of buildings and culture in the 1970s and 1980s (Stea and Turan 
1993:2).  Although often connected to architecture and a built landscape, placemaking is 
a process especially relevant to coastal Tidewater shell midden sites in the sense that it 
involves a historical action of transforming a space into a place of significance (Stea and 
Turan 1993:6-7). 
 
The Taskscape as a Connective Thread 
 Tim Ingold’s taskscape model (1993, 2000) is important to my research because it 
connects the archaeobotanical data with cultural meaning and relevance for coastal 
Algonquian sites.  It addresses time, space, and labor, all of which can be unfolded from 
Algonquian shell middens.  The archaeological and archaeobotanical remains are 
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representative of different tasks performed at the site or in association with the site.  The 
time captured in the shell midden therefore represents different types of labor and site use 
at distinct moments in the landscape’s history.  This time capture or layering of landscape 
change is often referred to as “palimpsests” by archaeologists influenced by Ingold’s 
taskscape (Walker 2011; Oliver 2007; Moore and Thompson 2012).  
 Labor is linked with gender and age divisions, and consequently, gender is 
incorporated into the taskscape.  Amanda L. Logan and M. Dores Cruz (2014) articulate 
this connection between gender and taskscapes in their work in Banda, Ghana.  They 
look at gendered labor associated with plants and food through ethnography and 
archaeological remains (Logan and Cruz 2014:205).  They use Ingold’s taskscape and its 
emphasis on “interrelated schemes of tasks and their temporalities” to address daily life 
in West Africa (Logan and Cruz 2014:205; Ingold 1993).  Their incorporation of 
different lines of evidence to look through gendered taskscapes is an example for how I 
weave the archaeobotanical data from the shell midden sites analyzed in this analysis 
with historical documents, ethnography, and other archaeological evidence.  Historical 
analogy, applied with caution, plays an important role in connecting archaeological and 
archaeobotanical remains with tasks and activities (Wylie 1991).  The taskscape model 
provides an opportunity for developing a social history by compiling multiple smaller 
scale examples of people interacting with the environment and the land to build a larger 
picture of what was occurring in a landscape (Walker 2011:277).  Therefore, by focusing 
on tasks, smaller scale analogies pertaining to work and divided labor can lead to larger 
scale analogies of how all of the pieces fit together (Walker 2011:277). 
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In his analysis of hunting landscapes in the American southwest, James Potter 
emphasizes time, place, and experience (all important elements of Ingold’s taskscape) as 
key factors in the cultural landscape (Potter 2004:323).  Potter uses metaphor theory to 
connect landscapes and cultural meaning (2004:324).  He describes how humans use 
conceptual and constructed metaphors built from the land to give landscape significance 
(for example, a building like the White House can create a symbolic landscape 
representing greater social ideals, or the designation of a place name can connect 
landscape with cultural stories, beliefs, or histories) (Potter 2004: 323-324).  Without 
human activity and practices, there is no cultural landscape, and consequently, the 
taskscape, the compilation of activities and lived experiences, perpetuate the cultural 
significance of place (Potter 2004:324).  Shell middens are examples of constructed 
metaphors connecting people to landscape and the repeated activities at coastal sites 
create conceptual significance of place to the human experience.  Gender, according to 
Potter, is one of the most important parts of the projection of human identity and cultural 
metaphor on landscape (Potter 2004:325).  In Potter’s research example of male hunting 
practices during the Pueblo II period in the southwest, he describes how a connection is 
formed between the hunter and the landscape as the hunter learns the best conditions and 
changes in the land to achieve hunting success (Potter 2004:326).  Through this cyclical 
or recursive relationship between an activity and a space, people ascribe meaning and 
connection with landscape. 
Therefore, I am utilizing the taskscape as an important instrument for linking the 
conceptual and constructed worlds of Tidewater Virginia.  The activities and tasks 
performed to shape the land and build the taskscape are instrumental to understanding 
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changing social histories and human-environmental relationships.  A community’s 
repeated interactions with the land reshapes a space, and the results of this change to the 
land consequently informs and reinforces a community’s history and connection to a 
place (Oliver 2007).  The concept of “patches” of land on which different tasks occurred 
to create a larger mosaic (as discussed in Amazonia [Politis 2001, discussed further in 
Chapter 3] and by Hammett [1992, 2000]) is also helpful.  By focusing on smaller-scale 
linkages between archaeology and archaeobotanical remains with ethnographically 
informed activities and task histories, it is possible to construct micro-narratives of 
distinct task and labor groups that connect together to animate a landscape, or build a 
taskscape influenced by historical ecological theory.  By including gendered labor and 
focusing on men, women, and children, my study strives to break the homogeneity and 
facelessness of past narratives of pre-colonial Native hunter-gatherer groups.  My 
analysis draws together taskscapes, historical ecology, gender, and hunter-gatherer social 
organization to navigate the implications of archaeobotanical and archaeological remains 
included in my study. 
In the next chapter, I review comparative examples of coastal landscapes from 
South America and North America so as to contextualize the Tidewater within broader 
coastal archaeological analyses.  The chapter also discusses shell middens and coastal 
sites in the Tidewater.  In particular, I review the archaeology of the primary case study 
site, Kiskiak, and the two comparative sites, the Gouldman Oyster Shell Midden and 
Werowocomoco, so as to establish the setting of the archaeological and archaeobotanical 
discussion in my dissertation.  
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Chapter 3 
Coastal and Shell Midden Landscapes: 
Comparative Coastal Settings and Tidewater Virginia Archaeological Sites 
 
 The following discussion considers the key landscape feature (shell middens) and 
social practices and organization (horticulture and sedentism) that are important to this 
dissertation’s historical context within the coastal Algonquian Tidewater.  The shell 
middens in this dissertation’s landscape are part of a global archaeological narrative of 
shell midden construction, composition, and societal significance.  Movement and 
mobility across the landscape are important to the analysis of my dissertation’s data sets.  
Human engagement with the environment and landscape over time impacts settlement 
patterns and development of persistent places.  A significant factor influencing sedentism 
and movement involves horticultural practices and management of natural resources.  In 
order to examine coastal Virginia in a broader perspective, I consider several examples of 
shell middens and coastal landscapes in South and North America.  
 This comparative narrative establishes the ways in which coastal archaeology in 
the Chesapeake shares similar subsistence, settlement, and landscape design elements 
with other coastal settings.  I then shift from the comparative examples to focus on the 
Chesapeake landscape and coastal archaeology.  I particularly highlight shell midden 
sites in the Tidewater and Chesapeake that include archaeological evidence that builds on 
the case study sites in this dissertation.  I conclude by reviewing the archaeology of the 
three sites (Kiskiak, the Gouldman Oyster Shell Midden, and Werowocomoco) from 
which I analyzed archaeobotanical samples. 
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Shell Middens 
 Shellfishing and shell midden features appear throughout the world, and 
archaeological research demonstrates the longevity of shellfishing practices and shell 
formations (Waselkov 1987; Erlandson 2001).  In the nineteenth century, shell midden 
archaeology began in Denmark (Álvarez et al. 2011:1).  J.J. Asmussen Worsaae crafted 
an interdisciplinary study of mussel and oyster deposits, or “Køkkenmødding (Kitchen 
middens)” (Álvarez et al. 2011:1).  This early shell midden project illuminated the 
possibilities for exploring human social practices and life ways as well as human-
environmental relationships through shell midden deposits and coastal sites (Álvarez et 
al. 2011:1).  The Køkkenmødding project initiated shell midden research throughout the 
world, especially from an “ethnoenvironmental perspective” since shell middens are still 
being created by modern groups of people today (Álvarez et al. 2011:1). 
 Predominant topics in shell midden archaeology pertain to deconstructing the 
formation, structure, and contents of a midden (Bailey 1977; Ceci 1984; Claassen 1986a 
and b; Lightfoot and Cerrato 1988).  For example, formative archaeological analyses in 
shell midden research have analyzed the differences between naturally formed and 
culturally formed shell middens (Bailey 1977).  Other archaeologists have analyzed 
formation and transformation processes of shell middens and assessed the economic and 
cultural differences between various types of shell deposits (Ceci 1984; Stein 1992a and 
b).  Another important component of shell midden research has been the assessment of 
information that can be garnered from the shells themselves (Claassen 1986a and b; Kent 
1988).  For example, stable isotope analysis of mollusks (Andrus 2012; Harding et al. 
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2010; Andrus and Thompson 2012) and nonmolluscan (Colaninno 2012) taxa have 
become an important method of determining seasonal usage of shell midden sites. 
 In the late 1980s, Waselkov conducted instrumental shell midden research in the 
Chesapeake (Waselkov 1982) and wrote an intricate ethnohistory of global shellfishing 
combined with a review of shellfishing and its implications for diet and subsistence 
(Waselkov 1987).  This includes a discussion of seasonal shellfishing practices in various 
parts of the world (Waselkov 1987:109-114; Herlich 2011).  Waselkov’s study also 
included a discussion of how shellfishing connects with optimal foraging models and the 
dietary and nutritional benefits and drawbacks of shellfishing in subsistence strategies 
(Waselkov 1987:118-123; Herlich 2011).   
 The significance of shellfishing to hunter-gatherer group histories is related to 
how research includes marine and estuarine resources (Erlandson 2001; Bailey and 
Milner 2002; Bailey 2004).  One model (“Garden of Eden”) suggests that coastlines 
could comfortably sustain populations due to the quantity of resources available 
(Erlandson 2001:290-291).  Another contrasting model (“Gates of Hell”) states that 
coasts were used for times of scarcity when terrestrial resources were low (Erlandson 
2001:290-291).  Current archaeological assessment places coastal environments between 
the two extremes (Erlandson 2001:334). 
 
Horticulture and Sedentism 
 In New England, Elizabeth Chilton describes how year-round sedentism occurred 
exclusively on the coast (Chilton 2010:172).  Sedentary practices are attributed to coastal 
resource diversity and not to maize horticulture (Chilton 2010:172).  The horticulture of 
maize likely increased and became part of subsistence practices due to already present 
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coastal sedentism (Chilton 2010:172).  Dates from archaeological examples of maize are 
critical for understanding sedentism and its relationship to maize in New England as well 
as for exploring continuity and changing practices amongst Native groups between the 
pre-Colonial and Colonial eras (Chilton 2010:172-173).  New England archaeology tends 
to place the adoption of maize around AD 1000, the start of the Late Woodland period 
for the region (Chilton 2010:159).  Chilton explains that if it this is the case, then there 
should be more evidence of sedentism associated with maize horticulture (Chilton 
2010:173).  However, she argues that maize horticulture dates later to AD 1300, which 
consequently means that the factors leading to sedentary settlement practices in the Late 
Woodland must be reevaluated (Chilton 2010:173).    
Elizabeth Alden Little further connects coastal areas and alluviual flood plains of 
New England with maize and bean horticulture by hypothesizing that shell midden 
materials and limestone and freshwater mussel materials prove to be beneficial fertilizing 
agents in these locations (Little 2010:181, 188).  She interprets AMS dates of maize and 
charcoal from coastal areas and flood plains in New England as indication that by AD 
1300-1400 the soil compositions of these areas triggered horticultural growth (Little 
2010:195).  The shell midden materials as agents of horticultural productivity present an 
intriguing connection to the Tidewater.  The benefits of planting at shell midden site 
areas might have been part of the process in their development into persistent places.  
Sedentism in coastal areas is not always connected with agriculture or the harvest 
of a plant resource, nor does sedentism in coastal areas necessitate its emergence.  This is 
particularly exemplified by the North American northwest coast hunter-gatherer groups 
(Ames 1981, 1994).  The increasing sedentism and hierarchical structure of the northwest 
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is associated with beneficial specializations based on coastal resources like salmon and 
shellfish (Ames 1981, 1995; Coupland 1998).  Ethnobotanists in British Columbia have, 
however, pointed out that First Nation management, or a “caretaking,” of vegetation like 
trees and herbaceous species has a long history in the region (Turner et al. 2013:107-
110).  While maize horticulture did develop in the Tidewater, this dissertation supports 
the argument that sedentism was not contingent on maize or the horticulture of tropical 
cultigens.  This horticulture developed congruently with the sedentism process, as in New 
England.  It was an important resource in the Late Woodland especially, but the diversity 
of coastal resources was still utilized and important for community sustainability.  
 
Comparative Case Area: South America 
 Amazonia is a significant comparative case area for this project (Colin McEwan, 
personal communication 2014) since it is currently the focus of many historical 
ecological studies and has also been an important area for cultural ecology for many 
years.  A common misconception or “illusion” of the Amazon has been the image of a 
pristine or virgin wilderness, not unlike the one in North America as depicted by 
European settlers and later American romanticists (Oliver 2001:51).  Through historical 
ecology, Clark L. Erickson describes how it is possible to see the Amazon as a garden 
landscape that has been transformed by people through the “domestication of landscape,” 
rather than as an untouched wilderness (Erickson 2008:158).  Uniformity in landscape 
use and design (limited to only slash-and-burn practices) is another common 
misperception of Amazonia (Oliver 2001:52-53).  Historical ecology in the Amazon 
demonstrates that the diversity of habitats or “patchworks” in the Amazon is a direct 
result of human processes, including forest burning, agriculture, and settlement patterns 
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(Erickson 2008:162).   
 This movement towards a historical ecological focus in Amazonian studies has 
helped to shift the field away from adaptation as the primary driver in the relationship 
between humans and their environment, which has been referred to as the “standard 
model” (Balée and Erickson 2006:4).  There had been two long standing cultural 
ecology-based models to describe settlement patterns in the region: 1) the hunter-gatherer 
groups of the Amazon live in the interfluvial areas because sedentary horticulturalists 
supplanted them, and 2) the conditions of life in the Amazon are so severe that it is only 
possible to survive there as long as domesticated plants are present (Politis 2001:26).  
Current archaeologists like Gustavo Politis demonstrate that hunter-gatherer groups in the 
Amazon have more agency than previously perceived by these models, and that they are 
not necessarily the victims of sedentary peoples forced into harsher environments 
(Politics 2001:28).  Instead, Politis shows how hunter-gatherer groups like the Nukak 
(who live in an interfluvial area in Colombia between the Guaviare and Inirida rivers) 
cultivate their landscape to suit their nutritional and cosmological needs (Politis 
2001:28). 
 An especially interesting pattern that is being studied in Amazonia is the concept 
of “resource patch generation” – a process that uses edible plants to promote an area’s 
resource yield – and how this links to hunter-gatherer mobility (Politis 2001:30).  The 
Nukak have both “residential mobility” such that they move their dwellings to a new 
place approximately every 3.3 days and “logistical mobility” (similar to Binford’s 
description [1980]) wherein small groups travel from the primary camp to complete a 
task (Politis 2001:32-33).  The mobility of the Nukak helps to trace environmental 
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modifications of hunter-gatherer groups over a large area (Politis 2001:32-33).  Politis 
looks at the division of labor by men, women, and children in this mobility configuration, 
which is helpful in drawing tentative ethnographic comparisons to this project’s study 
region.  He describes how typically men take part in the short task based movements 
while women typically stay near camp and gather fruits and plants (Politis 2001:33-34).  
The Nukak are known to use about 113 plant species, of which 90 are uncultivated and 
grow within the rainforest (Politis 2001:35-36).  Politis outlines how the Nukak create a 
self-sustaining system along their migration route since at each camp (there are 
approximately 70-80 camps per year) seeds are left behind and grow into “patches” or 
“gardens” that will later be revisited as the Nukak navigate through their landscape 
(Politis 2001:35-41).   
 The Nukak are part of a long legacy of hunter-gatherer groups occupying the 
rainforest and constructing an environment in which it is possible to thrive (Politis 
2001:48).  There are multiple examples of Amazonian landscape modifications that 
reflect historical ecological processes (Erickson 2008).  These interactions between 
people and the Amazonian landscape are important from a conservationist and modern 
perspective.  There is evidence of anthropogenic burning carried out by hunter-gatherer 
groups to promote the growth of wild plants and to encourage wild game into these 
cleared spaces (Erickson 2008: 165-166).  There is also evidence of burning practices by 
settled communities to open land for gardens and fields (Erickson 2008:165-166).  The 
care and maintenance of the Amazon is an important place for human-environmental 
research, and Erickson argues that centuries of Amazonian landscape management 
should be better understood since this history serves as a telling example of longevity and 
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landscape maintenance in the Amazon (Erickson 2008:178-179). 
 The anthropogenic land use examples in the Amazon of mounds and house 
gardens offer dynamic parallels with the coastal Virginia landscape (Erickson 2008).  As 
discussed in the example of the Nukak, house gardens are an interesting landscape 
feature in the Amazon and a potential model for thinking through how revisited places 
like shell middens in Tidewater Virginia might fit into subsistence, mobility, and 
landscape patterns.  Donald W. Lathrap proposed the idea of house gardens in a paper he 
delivered at the IXth International Congress of Anthropological and Ethnological 
Sciences and published in the edited volume Origins of Agriculture (1977).  Drawing on 
his ethnographic work with the Shipibo, he explains that bottle gourds (Lagenaria 
siceraria) arrived in South America from Africa as domesticates and that for a gourd to 
survive it would need to grow in an area with enough light and without a lot of 
undergrowth – for example, in a house garden (Lathrap 1977:717, 729-731).  He 
describes the dichotomy between the forest and the house garden for the Shipibo – the 
forest as a place full of harmful supernatural power and the house as safe ground used to 
encase and protect the house from the forest (Lathrap 1977:731).  In addition to the house 
garden, there might be fields, or chacras, (which did not offer the same level of safety 
from the forest as the house garden), for growing significant and select food crops 
(Lathrap 1977:733-734).  The variety of plants in the house garden might include cacao, 
palms, calabash tree, medicinal plants, papaya, gourds, and root crops (Lathrap 
1977:731-733).  The house garden would last as long as the community was settled there 
(Lathrap 1977:734).  These different forms of cultivated spaces, the house garden versus 
the chacras, are ways in which it is possible to think through landscape patterns and how 
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they change over time in coastal Virginia.   
 The house garden has a long history in Amazonia, with different versions based 
on settlement and movement patterns.  While the Nukak tended not to build over 
previous camps, instead letting them develop into orchards or gardens, Oliver describes 
how ancestral groups of the Peña Roja site (dating to approximately 7300-6140 BC, or 
ca. 9250-8090 BP) near the border of Colombia and Brazil had house gardens with 
denser accumulations, which might indicate longer occupation times or frequent 
revisiting (Oliver 2001:57-59).  Oliver suggests that people would settle into the Peña 
Roja site from March to June to harvest the palm fruits and to cultivate lerén root (Oliver 
2001:59).  They would then move on to new areas until the following March when the 
root crop would have reached its maturation (Oliver 2001:59-60).  Their movements 
would take them to other house gardens in the area under their cultivation; they would 
spread more seeds for the next year so that they would not have to rely on finding 
naturally occurring wild plant habitats (Oliver 2001:59-60).  This control over the growth 
of edible and economic plants would decrease the scope of the necessary range of 
mobility (Oliver 2001:60). 
Mounds in the Amazon are often closely associated with funerary rights (this will 
be discussed more in the example of sambaquis or shell mounds from coastal Brazil), and 
their significance is not directly comparable to the Tidewater Virginia shell midden 
example (a feature that is primarily refuse debris accumulations).  They are also not 
physically direct corollaries since Amazonian mounds tend to involve the movement of 
great amounts of earth (although there are comparable examples of freshwater shell 
middens in the estuary areas and mangrove forests of the lower Amazon [Oliver 
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2001:65]), whereas shell middens are better examples of the movement of great amounts 
of shellfish (Erickson 2008:169).  Not all of the mounds in the Amazon connect to 
funerary rights, and Erickson mentions how some of these sites are civic and ceremonial 
centers (Erickson 2008:168).  Though they might signify different things, both 
Amazonian mounds and Tidewater Virginia shell middens become markers on the 
landscape.  Erickson suggests that the mounds in Amazonia exhibited “civic pride” to a 
community, and I think that this significance and symbolism can be extended to 
Tidewater Virginia group identities as well (Erickson 2008:169). 
 The shell mounds of coastal Brazil are known as sambaquis and are significant to 
this study due to their prominent feature of shell, their association with hunter-foragers 
and fishers, and academic interpretations of their significance to historical ecology and 
the concept of persistent places (Fish et al. 2013).  There are 90 sambaquis features in 
one study region encircling lagoons in southeastern Santa Catarina, spanning 5,000 years 
(4550 BC-AD 650, or 6500 BP-1300 BP) and with a mound example (Jabuticabeira II) 
encompassing 2,000 years of use (Fish et al. 2013:125-127).  Unlike the shell middens in 
this research project, these shell mounds were used as funerary sites (the Jabuticabeira II 
mound has been estimated to hold 44,000 individuals) (Fish et al. 2013:134), yet 
similarly these shell features were revisited for many years.  They also likely served as 
meeting areas for feasts and centers for political and social negotiations (Fish et al. 
2013:130; Stewart 1992).   
 Archaeologists studying shell mounds in the Santa Catarina region of Brazil 
describe these mounds as having agency because they act as intermediaries between 
people and the environment and because they have greater social significance than refuse 
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middens (which is how they have traditionally been categorized) (Fish et al. 2013:120-
121).  In both coastal Virginia and coastal Brazil, these shell features become permanent 
markers on the landscape, establishing cultural territories and community connections to 
a place.  Fish et al. describe how persistent places like the shell mounds of Santa Catarina 
provide exceptional sites for observing historical ecology since the interaction between 
humans and their environment can be tracked over many years in a single yet changing 
landscape (2013:121).  Their perspective supports this dissertation’s focus on shell 
middens (believed to be persistent places as discussed in Chapter 2 in the coastal Virginia 
landscape) as a way to observe historical ecological relationships.   
 
Comparative Case Area: North America 
The following is a discussion of coastal archaeology in North America.  There are 
a number of examples of shell midden research and studies of the relationships between 
coastal resources and Native groups in the Middle Atlantic and southeastern United 
States (Holmes 1907; Waselkov 1982; Claassen 1986a and b; Custer 1988:121; Herbert 
and Steponaitis 1998; Miller 2001; Rick et al. 2011; Thompson and Worth 2011; Rick 
and Lowery 2013; Rick et al. 2014; Rick and Waselkov 2015; Rick et al. 2015; Gallivan 
2016).  Shell middens and coastal sites included in my dissertation will be discussed 
following this overview of North American examples of coastal landscapes.  
On the East coast of North America, there are examples of shell midden and 
coastal archaeology from the northern to southern coastlines.  In the northern reaches, 
there is evidence of oyster shellfishing and the inclusion of oysters as part of dietary 
practices in New England and New York since at least 5,200 BC (Lavin 1988:103).  
Ecological changes, including the formation of marshland in New England, impacted 
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coastal versus terrestrial resources, which in turn influenced settlement and subsistence 
strategies (Lavin 1988:108).  I earlier described connections between coastal resources 
and sedentism in New England in my discussion of horticulture (particularly maize in 
this example) and sedentism (Chilton 2010:172).   
 In the southeast, Cheryl Claassen describes that the earliest evidence of shell 
mounds date to the Middle Archaic period (approximately ca 4,000 BC, or 6,000 BP) 
(Claassen 1986b:22).  There are examples of both freshwater (in Ohio, Kentucky, and 
Georgia) and salt water shell middens (in North Carolina, South Carolina, Florida, Texas, 
and Georgia) that include seasonality analyses (Claassen 1986b:23-28).  Southeastern 
North America includes coastline with some of the world’s most prolific monumental 
shell formation building (Thompson and Worth 2011:74).  Evidence of shell rings and 
shell arcs on the Eastern and Gulf Coasts date to at least 2200 BC (4200BP) (Thompson 
2007; Thompson and Worth 2011:55).  
Coastal resources in the southeast impacted the development of political hierarchy 
for coastal Native group organization (Thompson and Worth 2011:79).  The arrival of 
European groups in the region impacted coastal resource use and community 
organization in different ways.  For two major Native polities in the southeast, the Gaules 
in southeastern Georgia and the Calusa in southwestern Florida, maize agriculture was 
not as significant to social life ways as shellfish and coastal marine resources (Thompson 
and Worth 2011:75, 79).  The Gaule, however, were brought into the Spanish mission 
system and consequently did incorporate maize into their coastal marine based diets 
(Thompson and Worth 2011:74, 81-83).  During the Colonial period, it is also observed 
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that inland Native groups moved to the coast to utilize coastal resources that had not been 
previously part of their life ways (Thompson and Worth 2011:83; Herlich 2011) 
Shell midden research in the Georgia Bight has taken on a multilinear research 
approach (lines of analysis include faunal [Bergh 2012], paleoethnobotanical [Scarry and 
Hollenbach 2012], stable isotope [Andrus 2012], etc).  This research aims to explore 
seasonality (Waselkov 2012), mobility, and coastal resource use (Reitz, Quitmyer, and 
Thomas, ed. 2012).  In another study from the Georgia Coast, there is description of 
Native hunter-fisher-gatherer group mobility and coastal resource exploitation through 
the lens of resilience theory, or how stability and change work together cyclically for 
groups to adapt through time (Thompson and Turck 2009:225, 256-257).  An important 
part of the migration pattern is linked to memory and the material remains left behind 
from previous occupations, including shell middens (Thompson and Turck 2009:256).  
The association between shell middens and return to a place links with the argument that 
persistent places can connect with shell midden deposits in the Tidewater.  The shell 
midden remains at the Kiskiak site and other Tidewater shell midden sites may not be as 
dramatic as shell rings on the southeast coast or sambaquis in Brazil, but the “visibility” 
described in the Georgia coast study of past activities is similar (Thompson and Turck 
2009:256).  It also relates to Scott R. Hutson’s description of dwelling as identity 
formation through people’s activities and interaction with their physical worlds (2010:7). 
Extensive research has been conducted on the Pacific coast of North America and 
has yielded useful references for this study.  This work provides important case studies 
for discussing global methodological and theoretical issues related to shell midden sites 
and coastal hunter-gatherer life ways (Erlandson 1991; Moss and Erlandson 1995; Rick 
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et al. 2005; Moss 1993; Rick and Erlandson 2009; Braje et al. 2011).  In the south, 
archaeologists studying coastal settings (in places such as the Channel Islands in 
California [Erlandson 2001:321; Braje et al. 2011]) have been working to prove that 
coastal sites were heavily utilized throughout history and are important examples for 
variation in social complexity (Bailey and Milner 2002; Arnold 1992, 1995).  In the 
Pacific Northwest, hunter-gatherer studies present a diversity of Native hunter-fisher-
gatherer groups throughout the region’s history (Ames 1981, 1994, 1998; Coupland 
1998).   
Although archaeologists discuss how hunter-fisher-gatherer groups in the Pacific 
Northwest became hierarchical and sedentary without agriculture as a factor (Ames 1981, 
1994, 1998; Coupland 1998), First Nations communities, paleoethnobotanists, and 
ethnobotanists in coastal British Columbia emphasize the important impact of Indigenous 
groups on plant and landscape management (Turner et al. 2013; Lepofsky and Lyons 
2013; Deur et al. 2013).  When Europeans first arrived in the region, they overlooked 
estuarine root gardens, assuming that they were natural formations, while these gardens 
were in fact the product of Indigenous work and produced important root crops 
(including springbank clover [Trifolium wormskioldii] and Pacific silverweed [Potentilla 
egedii]) for subsistence, trade, and gift exchange in potlaches (Turner et al. 2013:116-
117; Deur et al. 2013:33).  These gardens featuring a combination of economic species 
are part of the “domesticated landscape” in the Pacific Northwest cultivated by 
Indigenous groups (Turner et al. 2013:107), and are similar to the processes and 
horticulture occurring in the estuarine setting of the Tidewater and the larger Chesapeake 
region. 
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Setting the Scene: Tidewater Algonquian Landscapes 
 The geographic area of the Chesapeake is a unique blend of environmental, 
cultural, and historical relationships between the Northern and Southern Atlantic regions 
of North America.  The Chesapeake sits within the Middle Atlantic and is mostly defined 
by the 74,000 square meters of landscape surrounding the major rivers of Virginia, 
Maryland, and Delaware that flow into the Chesapeake Bay (Gallivan 2011:284-285; 
Potter 1993:7).  The Chesapeake Bay covers about 8,000 miles (12,900 km) of coastline 
and is the largest estuary in the United States (Potter 1993:7).  West of the Virginia 
coastal plain (coastal plain is the primary physiological land feature of the Chesapeake) 
are the Appalachian Mountains and the piedmont, which is separated from the coastal 
plain by the fall line – the transitional point between rocky terrain of the piedmont and 
sandy clays of the coastal plain (Potter 1993:7-8).  This inland expanse holds the origin 
points of the James, York, Rappahannock, and Potomac rivers (Potter 1993:7-8).  The 
inner coastal plain consists of freshwater and this transitions to the outer coastal plain, 
which is made up of brackish and saltwater (Potter 1993:8). 
 There are similarities in Chesapeake language and culture among Indigenous 
groups as far north as New York and as far south as Florida.  Virginia has been and 
continues to be home to communities of Algonquian, Siouan, and Iroquoian language 
speakers (Gallivan 2011).  The Chesapeake is primarily associated with Algonquian 
groups, but throughout the Chesapeake’s history, there is evidence of peoples moving 
throughout the Chesapeake from areas to the west, north, and east (Fiedel 1991; Potter 
1993).  Archaeological evidence from the Delmarva peninsula indicates interaction with 
the Adena, a Hopwellian group in the Ohio Valley (Gallivan 2011; Stewart 2004), and 
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archaeobotanical evidence that I will discuss later in Chapters 6 and 7 suggests 
movement into the southern Chesapeake from the deeper southeast. 
 
Chesapeake Coastal Sites 
 The following discussion highlights archaeological sites in the Chesapeake that 
are significant comparative examples to the archaeological sites in my dissertation.  
These comparative examples include shell middens on the Maryland Eastern Shore, 
White Oak Point (44WM119), and Maycock’s Point (44PG40).  The chapter concludes 
with the archaeological findings from the Kiskiak site (44YO2), the Gouldman Oyster 
Shell Midden (44WM0304), and Werowocomoco (44GL32) (Figure 3.1). 
 
Figure 3.1: Map of the Chesapeake and coastal sites (Base map adapted from Map 
services and data available from U.S. Geological Survey, National Geospatial Program)     
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Maryland Western and Eastern Shore 
 Shell midden studies are being intensively carried out on the Maryland western 
and Eastern Shore of the Chesapeake Bay and have produced significant insight on the 
history and composition of shell midden sites in the Chesapeake (Rick et al. 2011; Cook-
Patton et al. 2014; Rick et al. 2014; Rick et al. 2016).  The research on shell middens near 
Fishing Bay and Transquaking River emphasizes the importance of dating shell midden 
sites, and a number of AMS dates (mostly from oysters but also from charcoal) have been 
recorded from archaeological contexts at these sites (Rick et al. 2011:154, 157).  AMS 
dating of oysters has become effective through new calibration techniques, including 
accounting for reservoir effect (Rick et al. 2011:156).  A study conducted on shell-
tempered ceramics in the Chesapeake demonstrates that it is possible to AMS date the 
shell in the temper as well (Rick and Lowery 2013).  The AMS dates show that the oldest 
shell midden in Fishing Bay dates to AD 490-670 while the majority date to the Late 
Woodland period (post-AD 1000) (Rick et al. 2011:163).  On the western shore near the 
Rhode River, samples for radiocarbon dating were included from 31 shell middens (Rick 
et al. 2014).  The results show shell midden use over 3,200 years from the Early 
Woodland to Historic era, although the use is not continuous (Rick et al. 2014:379).  
Studies from the Maryland shores of the Chesapeake indicate that water level rise and 
erosion explain why Late Archaic and Paleoindian shell midden or coastal sites are 
difficult to locate (Rick et al. 2011:164-165; Rick et al. 2014:371, 381).  An especially 
important result of the study is the evidence that a continuity in shell midden use from 
AD 900 to the Historic period signifies that shellfishing and coastal resources continued 
to be important even with the increase in cultigens like maize (Rick et al. 2014:384). 
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White Oak Point (44WM119) 
 The White Oak Point site (44WM119) located on Nomini Creek, a Potomac River 
tributary, includes a shell midden with stratigraphy comparable to the long-term 
chronology present in the Kiskiak shell midden with deposits from the Late Archaic 
through Protohistoric/Early Historic eras (Waselkov 1982:122, 131; Rick and Waselkov 
2014; Herlich 2011).  Research at the site includes the study of human-environmental 
dynamics over time.  Waselkov found that shellfish collection intensified in the Early 
Woodland and Late Woodland periods (Waselkov 1982:200) while species diversity was 
low in the Middle Woodland to Late Woodland, potentially representing specialized 
activities later in the sites’ occupation (Waselkov 1982: 202).  He predicted use of the 
site during the spring (Waselkov 1982:206-207), which by comparison provides insight 
into occupational patterns at Kiskiak and the Gouldman Oyster Shell Midden.  
 Torben C. Rick and Waselkov returned to White Oak Point to reevaluate the site 
chronology by radiocarbon dating oyster shell and charcoal samples utilizing current 
AMS dating standards (Rick and Waselkov 2014:354). They dated 22 samples from 
different areas of the site (prior to AMS dating, dates were assigned based on associated 
artifacts) (Rick and Waselkov 2014:340). The results showed that there was some mixing 
in the deposits but that the AMS dates mostly agree with the dates assigned through 
seriation (Rick and Waselkov 2014:355). The AMS dates demonstrate that White Oak 
Point was occupied or revisited for about 5,000 years from the Late Archaic to the Late 
Woodland period (2890 BC-1210 AD), with three gaps in the sequence (2290-1490 BC, 
AD 220-420, and AD 560-670) (Rick and Waselkov 2014:354, 355). 
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Maycock’s Point (44PG40) 
Another comparative Virginia shell midden site is Maycock’s Point (44PG40).  
The site is located on the James River, about 22 miles from Richmond, Virginia 
(Steadman 2008:19; Barber and Madden 2006:61; Gallivan, Duncan, and Heinsman 
2005:2; Herlich 2011).  The site is west of the brackish water that is found closer to the 
Chesapeake Bay, and the shell deposits include freshwater clam (Elliptio complanatus) 
(Gallivan 2016:93; Barber and Madden 2006:79).  The site is significant to this 
dissertation for multiple reasons.  It is dated to the Middle Woodland II (circa AD 250-
800) period of the established Chesapeake archaeological chronology (Barber and 
Madden 2006:62), which is the time period most densely represented in the Kiskiak shell 
midden.  Multiple studies have been conducted on Maycock’s Point (Gallivan et al. 
2005), including ceramic analyses (Opperman 1980; Steadman 2008; Herlich 2011; 
Stewart 1998) and paleoethnobotanical analyses (McKnight 2005b; Gallivan and 
McKnight 2008; Messner 2011; Cummings and Dexter 2005).  The site is also significant 
to the general history of the Middle Woodland period because of the presence of a unique 
pottery type, Abbott Zoned Incised (AZI) pottery, primarily associated with the Abbott 
Farm site in New Jersey.  Maycock’s Point is one of the sites in Virginia that includes 
this ceramic type (Stewart 1998:161; Barber and Madden 2006:66; Steadman 2008:14).  
Archaeologists like Michael Stewart (1998) suggest that AZI is associated with feasting 
occasions and public gatherings (Stewart 1998; Steadman 2008), which is likely 
influential in the process of placemaking and the establishment of persistent places 
(Gallivan 2011).  The close proximity of Maycock’s Point to Kiskiak has implications for 
shared social practices and activities, which consequently leads to overlapping 
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taskscapes, that are associated with shell midden sites in the region.  Their similarities in 
geography, time, and archaeological remains also suggest these two prominent shell 
midden sites as focal points of community aggregation and social markers on the 
landscape.  
 
Coastal Sites in Tidewater Virginia Sampled for Archaeobotanical Analysis 
 The following is a review of the archaeology of the sites from which I analyzed 
archaeobotanical samples to explore Tidewater Algonquian taskscapes over time. The 
primary site is the Kiskiak site in Yorktown, Virginia, which includes a shell midden 
feature with stratigraphy representing the Late Archaic to Early Colonial period. 
Archaeobotanical samples were collected from the stratigraphic levels for analysis of 
similarities and changes over time.  The Gouldman Oyster Shell Midden in 
Westmoreland County was primarily occupied in the early Middle Woodland period 
(Middle Woodland I), and Werowocomoco dates predominately to the Late Woodland 
period.  These two sites bolster the temporal archaeobotanical sequence. 
 
Kiskiak (44YO2) 
This dissertation’s primary site is the Kiskiak site (44YO2), located on the south 
side of the York River along Indian Field Creek in Yorktown, Virginia.  The site includes 
stratigraphic deposits dating from the Late Archaic period (approximately 5000-3000 
years ago [Dent 1995:160] to the Early Colonial period (approximately AD 1600).  The 
site’s considerable time depth and its connection to a domestic work space makes it a 
significant site in my dissertation analysis.  While the archaeological stratigraphy is 
mostly focused in a narrow geographic era, its long-term time capsule makes it ideal for 
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developing and connecting diachronic taskscapes.  The archaeological material record 
and rich deposits of archaeobotanical remains present throughout the feature lead to 
historical ecological examinations of how life ways and the landscape worked together 
over time.  The material culture informed by historical documents and ethnography 
associate with distinct task and activity possibilities, and consequently with different 
labor divisions and possible gendered landscape recreations.  My dissertation research 
through the analysis of archaeological and archaeobotanical materials clearly 
demonstrates that Kiskiak was a managed landscape and the product of men and 
women’s labor for centuries. 
Excavation and analysis of the Kiskiak site under project director Dr. Martin 
Gallivan of the College of William and Mary have been ongoing since 2010 (Gallivan 
2016).  Survey and phase one excavation were conducted by the William and Mary 
Center for Archaeological Research (WMCAR) from 1999-2000 (Blanton et al. 
2005:32).  Fieldwork from the 2010-2011 seasons uncovered deep stratified deposits and 
a rich array of ceramic types, especially Mockley, Accokeek Creek/Varina, Townsend, 
and Roanoke Simple-Stamped ceramic wares.  As I have discussed, the contexts of 
particular interest in this dissertation pertain to the shell midden features that represent 
extensive site occupation and intensive use during the Middle Woodland II period 
(approximately AD 200-800/900 [Dent 1995:235; Gallivan 2011]).  The shell midden 
feature was explored in depth through four two-meter by two-meter test units (one 
excavated by WMCAR and three by William and Mary), and the stratigraphies of the 
four test units demonstrate prolific shellfishing near the site and anthropogenic use of the 
space over a long expanse of time for a variety of purposes, including but not limited to 
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refuse disposal, processing, landscape management, and cooking (discussed further in 
Chapter 4).   
Oyster (Crassotrea virginica), the predominant shellfish species present, and 
clam (Mercenaria mercenaria), capable of growing in the estuarine wetland habitat 
surrounding Kiskiak, are the predominant shellfish types found in this midden (Gallivan 
2016:74).  Jessica Jenkins recorded the height of a sample of left valves and total weight 
of the shells (Gallivan 2016:84-87).  The shell volume at Kiskiak as a measurement for 
shellfishing intensity indicates that the height of shellfish harvesting at Kiskiak occurred 
during the Middle Woodland II period (AD 200-800) and simultaneously the shell height 
of the oysters was smaller, with a median height of about 55 millimeters (Gallivan 
2016:86-87).  The volume decreased at the start of the Late Woodland (AD 900-1200), 
which likely directly impacted the shell height for the oysters, giving the oysters more 
time to grow before harvesting, with a longer shell height of a median of 65 millimeters 
(Gallivan 2016:86-87).  The shell volume shows that harvesting increased again around 
AD 1200 and consequently the shell height of the oyster shells dip to a median of about 
58 millimeters (Gallivan 2016:86-87).   
 The first test unit excavated in this shell midden feature was completed by 
WMCAR (Test Unit 4) (Blanton et al. 2005:37).  The intact nature of the unit alerted 
archaeologists to the fact that the feature’s stratigraphic levels represent the Late Archaic 
through Early Colonial era (Blanton et al. 2005:37-43; Herlich 2011).  This intact 
stratigraphy was confirmed with three radiocarbon dates, with the deepest deposits dating 
to the Late Archaic (2-sigma calibration of 1610-1110 BC), the middle levels dating to 
the Middle Woodland II (2-sigma calibration of AD 260-290), and the highest levels 
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dating to the Late Woodland to Early Colonial era (2-sigma calibration of AD 1440-
1660) (Blanton et al. 2005:43).  The artifacts associated with these radiocarbon dates are 
also diagnostic of the time periods – for example, WMCAR excavated Late Archaic 
hafted bifaces from the Late Archaic dated levels, shell-tempered or Mockley ceramics 
indicative of the Middle Woodland II from the Middle Woodland dated levels, and 
Townsend and Roanoke type ceramics indicative of the Late Woodland from the Late 
Woodland dated levels (Blanton et al. 2005:43).  Few sites in coastal Virginia are as well 
preserved as Kiskiak, due in large part to the stewardship of the Navy and the fact that 
the site did not undergo mechanized development or building projects (Gallivan 
2016:80).  
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Figure 3.2: 44YO2 Site Map with focus on shell midden area (map by Christopher Collins) 
 
 
The three test units from the William and Mary excavations most relevant to this 
dissertation are Test Units 28, 40, and 41 (each 2 x 2 meters), located within the forested 
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bluff of the site (Blanton et al. 2005:34).  These three test units reaffirm and strengthen 
the intact stratigraphy first identified at the site in Test Unit 4 (2 x 2 meters) which 
matches the archaeological chronology for the region (Blanton et al. 2005:34).  Test 
Units 28 and 41 are completely embedded within the sprawling shell midden feature at 
44YO2: approximately 50x25 meters in planar view and about 60 centimeters below the 
modern-day ground coverage based on a series of probe tests taken during the 2010 field 
season (Gallivan 2016:81).  Test Unit 40 covers the edge of the midden (similar to TU 4) 
and is important to my dissertation because it represents a set of samples likely focused 
on the activities occurring along the side of the deposit.  In addition to the three 
radiocarbon dates collected by WMCAR, nine dates are now available from midden 
contexts in TU 28, 40, and 41 (this is discussed in greater detail in Chapter 6).  
I conducted a study on the TU 28 ceramics (Herlich 2011) and catalogued the 
majority of the remaining non-ceramic artifacts from the William & Mary Kiskiak 
excavation in 2010.  Amy Corron catalogued the majority of the ceramics from non-TU 
28 test units.  Adrienne DePaul, Christopher Shephard, and William & Mary field school 
and laboratory students catalogued and analyzed the artifact assemblage from the 
William & Mary Kiskiak excavation in 2011 (including TU 40 and 41).  The system of 
classifications for both ceramics and lithic artifacts involved recording data for a list of 
attribute categories rather than grouping the artifacts by archaeological style types.  These 
attribute categories for ceramics include surface treatment (e.g., cord-marked, net-
impressed, fabric-impressed, plain), temper (e.g., shell, sand, lithic), and vessel location 
(e.g., body sherd, rim, base) in addition to curvature measurements.  The presence and 
absence of cortex and firing as well as stone type were the primary qualitative attribute 
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categories for lithics while length, count, and weight were the quantitative measurements.  
The three shell midden test units from the William & Mary excavations included 
predominantly cord-marked ceramics, or Mockley (shell-tempered and cord- or net-
impressed ceramics), which is consistent with the Middle Woodland II period’s 
typological material culture (Egloff and Potter 1982:103-104; Gallivan 2011:285).  
Approximately 3,029 ceramic sherds were excavated from TU 28, 40, and 41, not 
including the features within these test units.  The bulk of the ceramics were present in 
the midden strata of each unit: Strata 5-8 for TU 28, Strata 3-5 for TU 40, and Strata 3-5 
for TU 41. 
Ten strata were identified from TU 28; Strata 6-10 were the most intact and strata 
5-10 represented the shell midden context (Herlich 2011).  With the exception of Figure 
3.1, which was created in IBM SPSS Statistics, the figures and tables were created using 
Microsoft Excel.  As demonstrated in Table 3.1 and Figure 3.3, there are three primary 
transitions in ceramic type in TU 28: transition 1 from primarily Roanoke simple-
stamped pottery in stratum 6 to Townsend fabric-impressed ceramics in Stratum 7; 
transition 2 from primarily Townsend ceramics in Stratum 7 to Mockley in Strata 8 and 
9; and transition 3 from primarily Mockley ceramics in Strata 8 and 9 to Accokeek 
Creek/Varina (cord-marked and tempered with sand and stone [Gallivan 2016:69]) 
ceramics in stratum 10 (Herlich 2011).  Analysis of the sherds from TU 28 also reveals 
that a vessel shape change potentially occurred throughout the deposition of the midden.  
The vessel shape of ceramics when placed in a dichotomy of bowls versus jars based 
upon rim sherd measurements suggests that the quantity of bowls decreased from Stratum 
9 to Stratum 5 while jars increased from Stratum 9 to Stratum 5 (Herlich 2011).  This 
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shift could reflect site use change from a place of aggregation for feasting events in the 
earlier occupations of the site (bowls for serving and eating) to a place necessitating 
storage (jars) of materials (potentially maize) in the later occupations of the site (Herlich 
2011).  Botanical remains from the shell midden feature of 44YO2 help to elaborate on 
the relationship between these vessels and the social and economic use of the site 
(Chapters 6 and 7). 
 
Table 3.1: Test Unit 28 Ceramic Surface Treatments by Stratum (from Herlich 2011 and 
with ceramics removed from flotation) 
 
Stratum Cord 
Marked 
Simple 
Stamped 
Fabric Plain Net 
Impressed 
Undetermined Total 
1 1 2 1   25 29 
2 1 6 2 2  83 94 
3 3 3  1  29 36 
4  1 2   37 40 
5  15 8 18  133 174 
6 1 27 8 8  135 179 
7 43 23 141 20  155 382 
8 188  3 10  97 298 
9 77   3 12 55 147 
10 1 1    11 13 
Feature 69 2  28 1 37 137 
Total 384 80 165 90 13 797 1,529 
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Figure 3.3: Ceramic distribution for Test Unit 28 (figure from Herlich 2011 but not 
including ceramics removed from flotation) 
 
 
 There are approximately 576 lithics in TU 28.  The number of lithics (Figure 3.4) 
in the shell midden strata of the unit are consistent from Stratum 5, 7, and 8 (ranging 
from about n=68 to 79).  There is a sharp decline in Stratum 6 and a spike in quantity for 
Stratum 9.  The number again drops in Stratum 10.   
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Figure 3.4: TU 28 Lithic Count by Stratum (total number = 576) 
 
 The majority of the lithics in the shell midden are either cobbles or flakes (Figure 
3.5).  Unfired cobbles make up the highest percentage of lithics (with the exception of 
flakes in stratum 5) followed by flakes and fired cobbles for strata 5-8, the shell midden 
strata.  The combination of fired cobbles and lithics as well as four projectile points in 
stratum 9 demonstrate the increased amount of processing occurring at Kiskiak during 
the shell midden strata.  Other notable artifacts in TU 28 include a copper-alloy ornament 
that resembles an Iroquoian spiral in stratum 3 (a primarily Late Woodland deposit based 
on ceramics types excavated from the stratum) (Bradley and Childs 2007).  This copper 
ornament is significant in its implications of both long-distance trade between Tidewater 
Virginia and northern Iroquoian groups and fluidity of movement between Native 
peoples in the Eastern Woodlands.  Another intriguing artifact in the midden is a 
Carcharocles megalodon tooth (123.87 millimeters long and 225 grams) in stratum 9.  It 
is possible this artifact had been attached to a shellfish bed and was brought to the site 
through the shell harvesting process.  However, the tooth may also have been used as a 
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tool (although there is no evidence of modification to the artifact) or it may have held 
symbolic meaning (Lowery, Godfrey, and Eshelman 2011:96).  C. megalodon teeth are 
not uncommon artifacts in the Chesapeake Bay.  For example, the Holland Point site 
(18DO220) in Maryland dating to roughly 2,500 to 1,000 years ago included a C. 
megalodon tooth in its deposits (Lowery et al. 2011:97).   
Figure 3.5: TU 28 Lithic Type by Stratum (total lithics = 576) 
 
 
 There are 21 features present within TU 28.  The majority are post molds, but 
features 139 and 140 are each ceramic vessels that broke in situ.  Feature 139 includes 59 
ceramic sherds of which all are shell-tempered ceramics with either plain or cord-marked 
surface treatments, representative of Mockley and the Middle Woodland II period.   Nine 
of these sherds are rim fragments, one is a base sherd, and the remaining are either wall 
fragments and undetermined.  There are 78 ceramic sherds in Feature 140, all of them 
sherds are shell tempered.  Sixty-five of the sherds are Mockley cord-marked sherds and 
one is Mockley net-impressed.  Two of the sherds are Roanoke simple-stamped that 
likely are misplaced within the feature.  Two of the sherds are rim sherds, nine are base 
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sherds, and the remaining sherds are either undeterminable or from the wall of a vessel.  
These Mockley vessel features strengthen the evidence that there was a high level of 
activity, occurring especially around the shell midden, during the Middle Woodland II 
period. 
 TU 40 is similar to TU 4 because both units capture the edge of the midden and 
provide insight into what practices were occurring in association with the midden.  This 
unit consequently has more sherds potentially comprising single ceramic vessel features 
(Features 420, 423, 428, and 429) than TU 28 and 41.  The edge of the midden tapered 
out into the northern side of TU 40.  Stratum 1 for TU 40 was the same colluvial wash of 
TU 41’s stratum 1.  The midden began in the second level of stratum 2, and the shell 
midden dominated strata 3 and 4.  During excavation of stratum 3, it became clear that 
the shell density was more concentrated near the southern side of the unit.  A likely 
Middle Woodland I deposit was identified in the northwest corner of the unit while 
excavating stratum 4.  This feature included both shell-tempered cord-marked Mockley 
ceramics as well as Varina/Accokeek Creek sand-tempered net-impressed ceramics.  This 
deposit might be representative of mutualism and overlapping ceramic type manufacture 
as discussed at Chisel Run (Blanton and Pullins 2004:91; Gallivan 2016:76-77).  The 
shell midden remained present in stratum 7 of the unit (which included a possible hearth 
feature with lithics and charcoal).  The unit at this point was sloping so that the northern 
side of the unit was higher than the southern side.  At the bottom of stratum 7 level b, a 
series of post molds were exposed while the northern half of the unit transitioned into 
stratum 8.  It is possible that this post mold series was part of a structure that was later 
covered by the midden.  It is also possible that stratum 7 is a disturbed deposit, and 
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stratum 7 (with the exception of one flake included in the artifact residue analysis and 
tentatively labeled as Early Woodland) and 8 are not included in chronological analyses 
due to this current inconclusiveness.   
 
Table 3.2: Test Unit 40 Ceramic Surface Treatments by Stratum 
 
Figure 3.6: TU 40 Ceramic Type by Stratum 
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Plain Net 
Impressed 
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1 3 2 9 1 0 125 140 
2 2 4 5 1 0 89 101 
3 27 2 6 3 4 40 82 
4 50 0 12 0 8 116 186 
5 38 0 5 5 13 85 146 
6 1 0 3 10 2 41 57 
7 0 0 2 0 0 7 9 
8 0 0 0 0 0 0 0 
Total 121 8 42     20             27 503 721 
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Figure 3.7: TU 40 Lithic Count by Stratum (total lithics = 648) 
 
 
 
 
 
Figure 3.8: TU 40 Lithic Type by Stratum (total lithics = 648) 
 
 
 Test Unit 41 is similar to TU 28 in representing a complete vertical section of the 
midden and not capturing the edge as TU 40 and 4 did.  The shell midden was concealed 
by three 20 centimeter levels of sandy colluvial wash making up stratum 1.  This 
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transitioned to an intermediary stratum 2 that began to expose the top of the shell midden 
but had not reached the black charcoal-rich soil of the midden.  Stratum 3 and 4 captured 
the densest and most charcoal-rich soil of the midden.  Stratum 5 and 6 continued to 
capture the midden but soil color change and a less dense concentration of shell 
represented shift in time and use of the midden feature.  Excavation of the unit ended in a 
20 centimeter level (stratum 6), and a soil probe demonstrated that the midden feature 
continued at least another 30 centimeters.  Mockley ceramics are the dominant ceramic 
type in the midden, but earlier ceramic types Accokeek Creek/Varina and Croaker 
Landing are present as well, demonstrating the long-term use of the feature (Figure 3.9).  
Within the midden, stratum 5 includes a density and diversity of lithic types as well as a 
density and high percentage of Mockley ceramics in this stratum.  There is also a feature 
within stratum 5 that includes charcoal rich sediment with Varina (a Middle Woodland 
grit-tempered ceramic ware [Gallivan 2011]), sherds, and lithics (feature artifacts not 
included in count).  Stratum 3 of TU 41 most closely resembles stratum 7 of TU 28 while 
strata 4 and 5 of TU 41 most closely resemble strata 8 and 9 within TU 28.   
 
Table 3.3: Test Unit 41 Ceramic Surface Treatments by Stratum 
 
Stratum 
Cord 
Marked 
Simple 
Stamped 
Fabric 
Impressed Plain 
Net 
Impressed 
Undeter- 
mined Total 
1 9 3 8 0 1 205 226 
2 7 3 6 5 0 52 73 
3 21 2 21 5 4 139 192 
4 27 0 9 2 4 64 106 
5 106 0 8 12 23 170 319 
6 0 0 0 0 0 0 0 
Total 170 8 52 24 32 630 916 
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Figure 3.9: TU 41 Ceramic Type by Stratum 
 
 
 
Figure 3.10: TU 41 Lithic Count by Stratum (lithic total = 761) 
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Figure 3.11: TU 41 Lithic Type by Stratum (lithic total = 761) 
 
 
 The shell midden features at the Kiskiak site capture an extensive breadth of the 
Tidewater Algonquian archaeological record.  For this dissertation, additional sediment 
samples for phytolith analysis were studied at the Gouldman Oyster Shell Midden Site 
(44WM0304) and Werowocomoco (44GL32) to provide supplementary bookends to the 
sequence.  Justine McKnight studied the macrobotanical remains from both sites 
(Gallivan et al. 2013 and McKnight 2012).  Although there are Late Archaic and Late 
Woodland deposits at the site, the height of activity at the shell midden at the 
Westmoreland site occurred earlier than at Kiskiak, primarily representing the Middle 
Woodland I period.   
 
Gouldman Oyster Shell Midden Site (44WM0304) 
 The Gouldman Oyster Shell Midden (44WM0304) site is located in 
Westmoreland County, about 2.4 kilometers north of Colonial Beach, Virginia, in 
proximity to Gouldman Creek, a tributary of the Potomac River (Monroe et al. 2012:5).  
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The shell midden site is important to my dissertation because it expands the sample set 
for the early part of the Middle Woodland period (from about 500 BC to 200 AD).  This 
concentrated look at a shell midden and coastal landscape use prior to the Middle 
Woodland II period (the bulk of the Kiskiak shell midden) is useful in assessing the 
transitions in spatial use and design between the earlier and later time frames of the 
Middle Woodland.  The connections between the archaeology, archaeobotany, and 
associated tasks at the Gouldman Oyster Shell Midden create a taskscape that can be 
compared to the Middle Woodland II taskscape of Kiskiak.  The diversity of 
archaeobotanical remains of the later Middle Woodland period is greater than the earlier 
half.  While there are similarities in practices and site use (particularly shellfish 
processing and nut harvesting), there is more evidence of task diversity and labor 
divisions at Kiskiak, especially due to a larger number of plant species represented in the 
Middle Woodland II samples. 
The site was excavated as an archaeological data recovery project sponsored by 
the Virginia Department of Transportation (VDOT) and the Federal Highway 
Administration (FHWA) due to a Route 205 Project (Monroe et al. 2012:1-5).  The 
William and Mary Center for Archaeological Research (WMCAR) carried out the 2008 
site evaluation after the site was identified by VDOT in 2007 (Monroe et al. 2012:2).  
The identification of the shell midden at the site, which demonstrated the potential for 
important contributions to the history of the Middle Woodland period, and the fact that 
the project could not avoid the midden feature made it eligible for WMCAR to carry out 
data recovery of the shell midden (Monroe et al. 2012:1-5).   
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 Excavations at the Gouldman Oyster Shell Midden site revealed a shell midden 
deposit that was intact beneath the plowzone and ranged from 20 to 50 centimeters deep 
(Monroe et al. 2012:7).  The stratigraphy of the midden also suggests that the site was 
occupied and reoccupied periodically during the Middle Woodland I era (Monroe et al. 
2012:9).  The most prevalent ceramic type found at the site was Popes Creek ceramics, a 
sand-tempered net-impressed ceramic type dating to 500 BC to AD 200, or the Middle 
Woodland I period (Monroe et al. 2012:9; Egloff and Potter 1982:99).  WMCAR 
identified three areas at the site, including the shell midden proper, the shell midden 
edge, and non-shell midden (Monroe et al. 2012:23).  The sediment samples analyzed for 
phytolith analysis in this dissertation are all from the shell midden portion of the site.  
The test units represented from this area in my dissertation’s phytolith analysis includes 
TU 14, 16, 17, 21, 22, 23, and 28.  Within the shell midden, WMCAR identified five 
strata with stratum 1 representing plowzone and stratum 5 representing subsoil (Monroe 
et al. 2012:23, 28).  Sediment for phytolith analysis samples include strata 2-4.   
The first stratum was a mixture of plowzone and recently deposited sediments, 
and Historic period artifacts were excavated from this stratum (Monroe et al. 2012:23-
25).  This stratum also included Algonquian lithics and ceramics (Monroe et al. 2012:23-
25).  Stratum 2 is the start of the shell midden and includes a dense shell to sediment ratio 
(3,272 kilograms of oyster shell) (Monroe et al. 2012:25-27).  This stratum includes 
faunal remains, flaked lithics (n=194), groundstone, and ceramics (n=130) (Monroe et al. 
2012:27).  The majority of the ceramics are tempered with sand/grit (n=119), which is 
consistent with the description of Popes Creek type (Monroe et al. 2012:27).  Stratum 3 is 
also a shell midden stratum, and despite it having a similarly dense soil-to-sediment 
  
 91 
density ratio as the shell midden strata at Kiskiak, its soil color is lighter (a yellowish 
brown to olive color) than what was present at Kiskiak (a typically black to very dark 
brown color) and the soil color described for stratum 2 at the Gouldman Oyster Shell 
Midden site (very dark brown to dark grayish brown) (Monroe et al. 2012:27-28).  
WMCAR excavated 960 kilograms of oyster shell from this stratum, and other artifacts 
include faunal remains, fire-cracked rock, groundstone (n=11), lithic debitage and tools 
(n=211), and ceramics (n=83) (Monroe et al. 2012:27-28).   
As with stratum 2, sand/grit-tempered ceramics dominated the ceramic 
assemblage for stratum 3 (Monroe et al. 2012:28).  Stratum 4 is at the base of the shell 
midden and is also present at the edge of the midden, and the shell present in the stratum 
is from the overlying stratum 3 (n=20.9 kilograms) (Monroe et al. 2012:28).  Other 
artifacts include fire-cracked rock, faunal remains, lithic debitage and tools (n=108), 
bifaces, cores, and groundstone (n=4) (Monroe et al. 2012:28).  A total of 24 sherds were 
excavated from stratum 4, and 11 of these sherds were sand/grit tempered similar to 
Popes Creek (Monroe et al. 2012:27).  The subsoil stratum, stratum 5, included few 
artifacts – primarily fire-cracked rocks and seven lithic debitage and tools (Monroe et al. 
2012:28).  WMCAR additionally found nine stratigraphic exceptions to the predominant 
strata 1-5 (Monroe et al. 2012:28-33).  One of these strata was sampled for phytolith 
analysis (stratum 14) (Monroe et al. 2012:31).  Stratum 14 is similar to the plowzone and 
is present in TU 23, except that the oyster shells (16.7 kilograms) present are more intact 
than they are in the plowzone (Monroe et al. 2012:31).  The artifacts are limited to faunal 
remains, fire-cracked rock, a biface, and lithic debitage (n=2) (Monroe et al. 2012:31). 
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In addition to Justine McKnight’s macrobotanical analysis (results from this 
analysis will be discussed further in Chapters 7 and 8), Juliana Harding (2012) conducted 
a shellfish study and Elizabeth Monroe (2012) analyzed the faunal remains at the 
Gouldman Oyster Shell Midden site.  Harding found that the primary shellfish type at the 
Gouldman Oyster Shell Midden site was oyster (Crassostrea virginica), totaling 8,502 L 
at the site, and she explains that based upon the salinity levels of the Potomac River and 
the salinity range in which it is possible for oysters to grow (>5 ppt), the Potomac River 
is the probable origin of the shellfish at the Gouldman Oyster Shell Midden site (Harding 
2012:C-3-C-5).  The size of the oysters in the midden tended to be between 50 to 88 
millimeters in height (the modern height for oyster harvesting is restricted to 76 
millimeters) (Harding 2012:C-6).  Harding suggests based on this size range that oysters 
were harvested so as to promote further oyster growth in the reef for following years, 
indicating a subsistence strategy consistent with long-term sustainability for the site 
(Harding 2012:C-6).  Harding found that the harvesting period for the Gouldman Oyster 
Shell Midden was likely in the spring or early summer due to the fact that there were few 
oysters less than 35 millimeters in shell height, and that few oysters (2 percent of the 
10,076 oyster shells) exhibited spat scars (or scars from younger shells growing in the 
reef between May/June and September/October) (Harding 2012:C-8-C-10).  The spring 
and early summer is the time of year when the oysters would have the greatest amount of 
carbohydrates and lipids (Harding 2012:C-10). 
There was also a significant presence of Marsh periwinkle (Littoraria irrorata) 
(250 spires total), which point to resource procurement from intertidal salt-marshes 
(Harding 2012:C-3-C-4).  Marsh periwinkle also tends to be found with cordgrass 
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(Spartina alterniflora), a chloridoid grass species (Harding 2012: C-3; Watson et al. 
1985:471), and there is an abundance of chloridoid grasses (a subfamily of the grass 
family) in the phytolith assemblage for the site (Chapters 7-8).  Atlantic ribbed mussel 
(Geukensia demissa) (1 valve and fragments) also tends to attach to cordgrass, and this 
shellfish species was found in several contexts within the site, of which three were 
sampled for sediment phytolith analysis (Lot 31, 89, 112) (Harding 2012:C-5).  These 
shellfish also served as a material for Algonquian beadmaking (Harding 2012:C-5).  
Other shellfish at the site include soft-shelled clams (Mya arenaria) in TU 23, stratum 3, 
which has a corresponding sediment sample for phytolith analysis (Harding 2012:C-3-C-
5), and the wedge clam (Rangia cuneata), which was excavated from two contexts (2 
examples total) of which one was sampled for sediment phytolith analysis (Lot 31) 
(Harding 2012:C-5).  There is also evidence of scars from the harvesting process (round 
in shape and 10-15 millimeters in diameter) on oyster valves in one of the contexts 
studied for phytoliths in this dissertation (Lot 31) (Harding 2012:C-5-C-6).  
 
Werowocomoco (44GL32) 
The third site from which phytoliths from sediment samples were analyzed is 
Werowocomoco (44GL32) in Gloucester County, Virginia.  This site was included due to 
its proximity to the York River (it is on the northeastern bank while Kiskiak is on the 
southwestern bank about 10 to 12 miles down-river [Gallivan et al. 2006:3]); its primary 
occupation occurring during the Late Woodland period to bolster this time frame in the 
chronological sequence; and its historical significance.  From 2003 to 2010, the 
Werowocomoco Research Group (including Martin Gallivan, Danielle Moretti-
Langholtz, Randolph Turner, David A. Brown, and Thane Harpole) and William & Mary 
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field methods classes conducted fieldwork and research at the site (Gallivan et al. 
2013:4).  Werowocomoco was the capital and residence of Powhatan, the leader, or 
Mamanatowick, of the Powhatan chiefdom in 1607 when English colonists arrived at 
Jamestown (Gallivan et al. 2006 and 2013).  Radiocarbon dates from the site indicate that 
it was primarily inhabited between AD 1260 and 1450 (Gallivan et al. 2013:10).   
Werowocomoco is an important site due to the availability of associated 
documentary records and its historical significance within the history of the Powhatan 
and early Native American-Colonial interactions.  The connection between Kiskiak and 
Werowocomoco as communities within the Powhatan chiefdom is present in the 
historical accounts (e.g., Smith 1998b).  The historical documents detail Algonquian life 
ways and gender relations from the Powhatan chiefdom, which provide significant 
references for creating a view of the taskscape based on associations between observed 
practices and the archaeological record.  The geographic coastal and estuarine setting of 
Werowocomoco is comparable to Kiskiak as both are located on the York River, a 
prominent river within the Chesapeake, and this setting in turn complements the 
Gouldman Oyster Shell Midden’s geographic location on the shore of another major 
Chesapeake waterway, the Potomac River.  This helps to build historical ecological 
comparisons between the sites.   
First-hand accounts of Werowocomoco appear in the colonial literature, 
particularly in the work of Captain John Smith, who was captured and brought to 
Powhatan at Werowocomoco (Gallivan et al. 2006:2; Smith 1986a and 1998b).  
Werowocomoco was the site of several interactions between the colonists and Powhatan, 
until he decided to move to Orapaks, a location farther apart from the colonists, in 1609 
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(Gallivan et al. 2006:2).  Smith recorded various Algonquian rituals and activities that 
occurred at the site, including feasting events (Smith 1998b:160-161), which makes this 
site especially significant for this dissertation as the archaeobotanical remains capture a 
diversity of plant remains due to the volume of activity.  Anthropologists, historians, and 
archaeologists discuss Werowocomoco in terms of a number of theoretical and social 
contexts, including economic and political exchange (Mallios 2006; Gallivan 2007, 2011, 
2016), power and authority as it relates to symbolism (Williamson 2003), landscape 
(Gallivan 2007, 2011, 2016), and Colonial European-Native relationships (Gallivan 
2007, 2011, 2016; Gleach 1997).  The archaeology carried out at Werowocomoco was 
also a significant collaborative project between the Indigenous community and members 
of the anthropological and historical community, and the project explored questions 
related to post-colonial history and the federal recognition process (Gallivan, Moretti-
Langholtz, and Woodard 2011). 
A significant radiocarbon date from the site was from a Fabaceae (bean family) 
macrobotanical remain, which yielded the oldest date for Fabaceae in the Tidewater 
(fifteenth century) (Gallivan et al. 2013:10-12).  Feature 423, a potential midden or 
storage space, yielded an abundance of macrobotanical remains and was charcoal rich 
(Gallivan et al, 2013:11).  Feature 423 was part of the Riverside South Block of the site, 
and in addition to botanical remains, it included oyster shell, Native lithics (mostly 
quartzite), and Native ceramics (mostly Rappahannock fabric-impressed ceramic type) 
(Gallivan et al. 2013:10-11, 17).  The analysis of Werowocomoco archaeobotanical 
remains will be addressed further in Chapters 7 and 8.   
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Excavation of the House Addition Mitigation block (which is to the northeast of 
the Riverfront South block) included a number of post molds (Gallivan et al. 2013:14).  
The archaeologists suggest that these post molds indicate residences built when the 
village was at its fullest capacity due to their distance from the water (Gallivan et al. 
2013:14).  The Riverfront South block was likely a more heavily utilized residential 
space (Gallivan et al. 2013:14).  The Riverside Central block (west of the House 
Mitigation block) included an “A” horizon representing the first century BC to thirteenth 
century AD, indicating a continuity of use of Werowocomoco over a long span of time 
(Gallivan et al. 2013:17).  The archaeological evidence demonstrates intense oyster 
shellfishing and processing from 100 BC to AD 1300, as well as active site use during 
the Middle Woodland II period (Gallivan et al. 2013:17).   
One of the most significant elements of Werowocomoco is the trench features, 
which form a D-shape that is similar to an image on the Zuniga map of the region 
(Gallivan et al. 2013:26).  These are the first examples of monumental architecture in the 
Tidewater region, and due to their location at Werowocomoco, the home of the Powhatan 
leader, they likely were connected with political significance and power (Gallivan et al. 
2013:29).  The trench features are rich in archaeological artifacts and archaeobotanical 
remains (Gallivan et al. 2013:29).  The Central Area of the site exhibited a low number of 
post molds and likely was a transitional space between the residential area in the western 
part of the site and the trenches (Gallivan et al. 2013:25).  The site’s archaeologists 
suggest that this space was used for gardens and horticulture because of the presence of 
maize cupules in the macrobotanical remains (Gallivan et al. 2013:25).  Copper from 
Jamestown was recovered in the East block of the site, as well as a number of post mold 
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patterns with primarily fire-cracked rock (Gallivan et al. 2013:34).  The post molds 
include the largest house footprint in the Chesapeake, and potentially was the residence 
of Powhatan (historical documents also support this feature as his house, which John 
Smith estimated to be 100 feet long) (Gallivan et al. 2013:34-35). 
 
In this chapter, I presented different coastal and shell midden landscapes in South 
America and North America to situate the coastal archaeology of the Chesapeake within 
the greater coastal landscape of the Americas.  Evidence of house gardens in Amazonia; 
the significance of shell formations in Brazil and the North American southeast to 
memory and place-making; and the role of coastal resources in the development of 
hierarchical societies and increased sedentism in the Pacific Northwest and New England 
are important comparative examples that inform the interpretation of the history, 
archaeology, and archaeobotany of pre-colonial Tidewater Virginia.  I have also outlined 
archaeological evidence from the Tidewater landscape, including the archaeological 
findings for Kiskiak, the Gouldman Oyster Shell Midden, and Werowocomoco.  These 
sites span the region’s Algonquian histories from the Late Archaic to Early Colonial era. 
The following chapter presents archaeobotanical evidence from archaeological sites in 
Tidewater Virginia that offers important comparisons to the archaeobotanical data that I 
collected in my study.  
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Chapter 4 
Archaeobotany in Tidewater Virginia 
 
 In order to set the foundation for how my archaeobotanical and archaeological 
analysis connects with taskscapes, historical ecology, gendered landscape, and persistent 
places in the Tidewater, the previous chapter discussed the archaeology of coastal sites 
included in my dissertation.  The following chapter addresses archaeobotanical data 
collected from the region that informs my dissertation’s analysis and complements the 
archaeobotanical data that I collected.  The primary site included in my discussion is the 
Kiskiak site (44YO2) located in Yorktown, Virginia, and complementary sites to support 
this primary site include the Gouldman Oyster Shell Midden site (44WM0304), located 
in Westmoreland County, Virginia, and Werowocomoco (44GL32), located in Gloucester 
County, Virginia.  These sites were selected due to their coastal locations, archaeological 
features, and temporalities.  The Kiskiak site spans the time period of the Late Archaic 
through Early Colonial era, with the bulk of its archaeological samples included in this 
dissertation from the Middle Woodland II period (ca. AD 200-800).  The Gouldman 
Oyster Shell Midden bolstered the Middle Woodland I (ca. 500 BC to AD 200) data of 
the time span while Werowocomoco supported the later time frame, representing 
primarily the Late Woodland period to early Colonial period (ca AD 1200-1600s).  All 
three sites have available archaeobotanical evidence that was either previously analyzed 
(McKnight 2012, 2013) or available to analyze, which made it possible to trace historical 
ecological change over time.   
 The time depth of the samples included in my dissertation also made it possible to 
view distinct taskscapes (Ingold 1993, 2000) and how they changed through time.  The 
inclusion of multiple sites expanded possible activities and task diversities.  My approach 
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is aimed at developing potential synchronic snapshots of Tidewater Virginia taskscapes 
and then creating a diachronic time-lapse.  Kiskiak and the Gouldman Oyster Shell 
Midden site both have prominent shell midden features, and the two sites consequently 
have similarities in activity and resource availabilities.  However, the Gouldman Oyster 
Shell Midden does not exhibit the same density of time depth as the Kiskiak shell midden 
feature, and consequently, this temporal difference presents site distinctions in the 
process of placemaking and persistent place establishment (Schlanger 1992).  Kiskiak 
connects with Werowocomoco, the capital of the Powhatan chiefdom and dwelling site 
of the chief Powhatan, in history as well as in possible social, economic, and physical 
structure since during the Late Woodland to Early Colonial era it is documented that 
Kiskiak was a town within the Powhatan chiefdom, home to a werowance reporting to 
the chief Powhatan (Gallivan et al. 2006, Gallivan et al. 2013; Smith 1986a and b, 
1998b).  Historical accounts recorded by the early colonists include observations of 
Powhatan life as well as experiences at Werowocomoco (Smith 1998b), and this 
information is useful to building historical analogies and drawing associations between 
the archaeological and archaeobotanical remains with practices and tasks.  The use of 
analogy based on historical documents and ethnographies (discussed further in the next 
chapter) is important for developing gendered landscapes based on the data from these 
sites and complemented by data from other sites in the region.  The overlap between the 
three sites helps in discerning similarities and differences through time, creating an 
anchor for the historical documents of the latest site in the sequence. 
 The Middle Woodland period, the predominant time period captured in the 
archaeological stratigraphy of the Kiskiak site and the Gouldman Oyster Shell Midden 
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site, is considered a hunter-gatherer landscape in Tidewater Virginia (Gallivan 2011, 
2016).  Archaeologists observe the increases in shellfishing and population size in the 
region during the Middle Woodland II period as a further move toward a more sedentary 
life way (Stewart 1992).  The emergence of sedentism in the Chesapeake has origins in 
the Early Woodland period as there is evidence of the use of a “fusion-fission” model or 
a base camp from which smaller sites were utilized throughout the year (Dent 1995:230-
231; Gallivan 2011).  This focus on specific landscapes and permanence of place 
intensified during the Middle Woodland, mostly centered on marine and shellfishing 
resources (e.g., the prevalence of large shell midden sites associated with the time period) 
(Gallivan 2011).  The Kiskiak site’s archaeological record is ideal for connecting the 
history of the Early Woodland through Middle Woodland periods due to the midden’s 
deep stratigraphy, and the Gouldman Oyster Shell Midden site complements the data by 
providing concentrated evidence from the early part of the Middle Woodland.  These 
sites also correlate due to their similar archaeological feature of a large, prominent shell 
midden and consequently the overlap of shellfishing and shellfish processing within their 
taskscapes.  Both the 2010-2011 Kiskiak excavations and the Gouldman Oyster Shell 
Midden excavation concentrated their data collection on these shell middens. 
Archaeologists highlight the Late Woodland period as the period in which 
permanent settlements were established along with centralized political governance 
(Potter 1993; Dent 1995; Gallivan 2003, 2011, 2016).  Since Werowocomoco is a pivotal 
town of Powhatan authority formed during the Late Woodland (Gallivan 2016), 
archaeological and archaeobotanical remains from this site are significant for 
representing this transition in landscape use and meaning.  Werowocomoco also provides 
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a useful point of comparison to examine how similar or dissimilar Middle Woodland 
Kiskiak is to an established time period known for its sedentism and horticultural focus.  
My focus on archaeobotanical remains is important for tracing the introduction of 
cultigens and types of plant resources foraged and managed.  The Late Woodland is 
historically associated with the emergence of maize in coastal Virginia (Barfield and 
Barber 1992; Turner 1992; Gallivan and McKnight 2008; Gallivan 2011), and my 
analysis points to the possibility that maize horticultural was known in the region earlier 
than the Late Woodland.  Maize in the Middle Woodland appears to be more 
supplemental and potentially imported.  By including archaeobotanical remains, my 
dissertation is able to converse with historical ecological processes and assess how 
humans are influencing the ecology of the landscape and how life ways are dictated by 
changes in the land and natural resources. 
 
Archaeobotany and the Algonquian Coastal Landscape 
Archaeobotany provides a unique opportunity to explore hunter-gatherer life 
ways and food ways that took place prior to European contact.  The study of ancient 
plants can help to answer questions related to division of labor, engendered practice, and 
impact of Native life ways on the environment in terms of resource use and landscape 
transformations.  Archaeobotanical remains are also important evidence for exploring 
connections between the coastal plain and development of complex societies (Miller 
2001:120-122; Ingold 1993, 2000).  I seek to better understand archaeobotanical remains 
present at coastal sites in the Chesapeake, and particularly within existing shell midden 
contexts, in order to better understand human-environmental dynamics (Crumley 1994:2-
3; Balée 1998). 
  
 102 
A better understanding of the archaeobotanical remains present at the sites studied 
in this dissertation, and particularly within the shell midden contexts of the Kiskiak site 
(44YO2), can yield an interpretation of the interplay between people and the 
environment.  Paleoethnobotanical interpretations refine archaeological assessments of 
continuity and change in Virginia and how social processes relate to archaeological 
designations of associated time periods (e.g., the Early Woodland period, Middle 
Woodland period, Late Woodland period, etc).  This dissertation utilizes 
paleoethnobotany to better understand the impact that subsistence patterns and use of 
botanical resources for medicinal, construction, and other daily activities have on social 
practices over time at the Kiskiak site and among the Powhatan.  Questions of 
engendered practice and division of labor will be addressed through ethnographic 
analogy and archaeobotanical remains further in Chapter 4.  This chapter will provide an 
overview of the historical and archaeobotanical foundations for this dissertation and 
present the analytical dynamism of historical ecology for reviewing the past from an 
archaeobotanical perspective.  
 
Chronological Archaeobotanical and Archaeological Overview of Tidewater 
Virginia 
 
The history and archaeology of Native Virginia and the Chesapeake are typically 
divided into the following temporal periods: Paleoindian, Archaic, Woodland, and 
Protohistoric/Colonial (Dent 1995; Gallivan 2011).  The following discussion will focus 
on archaeobotanical evidence from the Archaic to Protohistoric/Early Colonial era.  
Although the Woodland period is of primary interest in this study, I will briefly discuss 
the Archaic period, particularly the Late Archaic period since there are contexts 
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representative of the Late Archaic at Kiskiak.  Studies pertaining to the Paleoindian 
period often address trends throughout North America, and archaeobotanical recovery 
from the Paleoindian Chesapeake are limited, likely due to poor preservation and 
nonsystematic sampling strategies (Dent 1995:97, 105-107; Lowery et al. 2012).  It is 
likely that as more data is recovered from the Paleoindian Period, more specific 
subsistence discussions for the region during this time will be possible (Dent 1995:105-
107).  
 
Archaic Period (ca. 8,200-1,200 BC) 
 Unlike the Paleoindian period, more archaeobotanical remains have been 
recovered from the Archaic period (which dates to roughly 10,000 to 3,000 years ago 
[Dent 1995:147]).  Archaeological evidence points to the use of multiple resources in a 
temperate forest environment supplemented by aquatic resources (Dent 1995:165-167).  
Archaic sites in coastal Virginia tend to be more ephemeral and identifiable by the 
presence of projectile points and debitage with likely short-term site occupations (Potter 
1982; Dent 1995:185; Rick and Waselkov 2015).  Site examples include Blue Fish Beach 
(44NB147) and Boathouse Pond (44B111) on the Potomac River (Potter 1982).   
The Archaic Period was also an important geologically and ecologically 
transformational time for the Chesapeake (Dent 1995; Miller 2001:111).  It was 
characterized by a temperature rise, the formation of the Chesapeake estuaries from 
melting glaciers, and a more diverse ecology, including the emergence of an oak, 
hemlock, and spruce forest in place of an earlier spruce and fir forest (Miller 2001:111).  
Archaeobotanical evidence from the Early Archaic period (roughly 8,200-5,000 BC 
[Dent 1995:158]) includes charred nut fragments (hickory, butternut, and acorns) as well 
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as seeds from various species (Table 4.1) (Dent 1995:172-173).  Information from the 
Middle Archaic period (roughly 5000-3000 BC [Dent 1995:159]) is limited, and there are 
different perspectives on how to discuss it.  In general, it is perceived to be similar to 
Early Archaic patterns, especially in terms of mobility between small sites (Dent 
1995:173-177).  Due to limited coastal sites from this period, one view is that hunter-
gatherer groups populated inland marshy areas (Miller 2001:111).  It is also possible that 
sea-level rise has masked the presence of coastal sites, especially since there is Middle 
Archaic evidence in southern areas of the Chesapeake where the coastline would have 
been at that time (Miller 2001:111-112) and on the Eastern Shore (Rick et al. 2014:381).  
Overall, there is limited coastal site evidence earlier than 6,000 years ago (Rick et al. 
204:371)   
Significant ecological changes during the Late Archaic (roughly 3000-1200 BC 
[Dent 1995:162]) include slowing sea level rise allowing marine species to populate the 
estuary and the forest becoming dominated by oak, hickory, chestnut, and pine species 
(Miller 2001:112).  Limited evidence of Late Archaic shellfishing is also available (Dent 
1995:187; Rick et al. 2014).  It has been argued that shellfishing did not occur in the 
Chesapeake prior to the Late Archaic period (Miller 2001:112), and the earliest shell 
middens date to this period (ca. 2500-2000 BC) (Rick et al. 2011:381).  Available 
archaeological evidence suggests that shellfishing became regular and the exploitation of 
coastal resources became consistent at the transitional phase from the Late Archaic to the 
Early Woodland period around 1250 BC (Rick et al. 2011:381).  AMS dates suggest that 
the Kiskiak shell midden is associated with the Late Archaic.  However, Late Archaic 
artifacts were recovered at the base of the shell midden.  Archaeological theories of 
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settlement strategies and mobility during the Archaic are less inclined to indicate that 
Kiskiak was continuously occupied at this point in time and more inclined to associate 
the site with re-visitation and a mobile hunter-gatherer settlement system.  The 
significance of Kiskiak’s location continued through to the Early Colonial era, likely due 
to its resource diversity and location on the estuarine landscape.   
As discussed in the previous chapter (Chapter 3), White Oak Point (44M119), 
located near the Potomac River, is an example of a site with deposits that stretch from the 
Late Archaic through to the Protohistoric/Early Historic Eras, similarly to Kiskiak 
(Waselkov 1982:122, 131; Rick and Waselkov 2015).  Plum Nelly (44NB128) is a shell 
midden site located near the Potomac River on the eastern side of Hull Creek with a high 
density of Late Archaic artifacts (Potter 1982:278-279).  Archaeobotanical remains found 
at Late Archaic sites, include blueberries (Vaccinum sp.), cherries (Prunus sp.), wild 
legumes (Fabaceae family), wild mustard (Brassica sp.), knotweed (Polygonum sp.), and 
hickory (Carya spp.) nutshells (Dent 1995:187).  The archaeobotanical remains studied 
by Gary Crawford from Plum Nelly suggest a primarily fall occupation for the Late 
Archaic context as well as the site’s later Middle Woodland occupation (Potter 1982:326-
327).  The following tables (Tables 4.1, 4.2, and 4.3) represent archaeobotanical finds in 
the coastal plain that resulted from macrobotanical analysis, primarily collected through 
flotation processes. 
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Table 4.1: Early Archaic 
 Slade 
 (44SX7) 
(Dent 1995; 
Whyte 1990:125-
126; Egloff and 
McAvoy 1990) 
Crane Point 
(Dent 1995:173; 
Lowery and 
Custer 1990:99, 
102, 114) 
Higgins 
(18AN489) 
(Crites 
1990:96-
97) 
Hickory (Carya spp.) 
nutshell 
X X X 
Acorn (Quercus spp.) 
nutshell 
 X  
Butternut (Juglans 
cinerea)  
 X  
Chenopodium/Amaranthus 
seeds 
 X  
Pine wood (Pinus spp.)  X X 
Southern White Cedar 
wood (Chamaecyparis 
thyoides) 
  X 
Juniper wood (Juniperus 
spp.) 
  X 
Walnut wood (Juglans 
spp.) 
  X 
Oak wood (Quercus spp.)   X 
 
Table 4.2: Middle Archaic 
 Slade  
(44SX7) 
(Dent 1995; Whyte 
199:125-126; Egloff 
and McAvoy 1990) 
Higgins 
(18AN489) 
(Dent 1995; 
Crites 
1990:97) 
Hickory (Carya spp.) nutshell X X 
Acorn (Quercus spp.) nutshell  X 
Sunflower (Helianthus annuus)  X 
Sweet Gum (Liquidambar 
styraciflua) wood 
 X 
Southern White Cedar 
(Chamaecyparis thyoides) wood 
 X 
Maple (Acer spp.) wood  X 
Alder (Alnus spp.) wood  X 
Walnut (Juglans spp.) wood  X 
Hickory (Carya spp.) wood  X 
Oak (Quercus spp.) wood  X 
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 Slade  
(44SX7) 
(Dent 1995; Whyte 
199:125-126; Egloff 
and McAvoy 1990) 
Higgins 
(18AN489) 
(Dent 1995; 
Crites 
1990:97) 
Pine (Pinus sp.) wood  X 
Grape (Vitis spp,) vine  X 
 
Table 4.3: Late Archaic 
 Plum Nelly 
(44NB128) 
(Dent 
1995:187; 
Potter 
1982:316) 
White Oak 
Point 
(44WM119) 
(Dent 1995:187; 
Waselkov 
1982:312) 
Higgins 
(18AN489) 
(Crites 
1990:94-95, 97-
99) 
Hickory (Carya spp.) 
nutshell 
X   
Acorn (Quercus spp.) 
nutshell 
 X  
Grape (Vitis sp.) X   
Bearsfoot (Polymnia 
uvedalia L. 
[VanDerwarker and 
Stanyard 2009]) 
X   
Wood charcoal X   
Oak (Quercus spp.) 
wood 
  X 
Pine (Pinus spp.) wood   X 
Spruce (Picea spp.) 
wood 
  X 
Greenbriar/catbriar 
(Smilax sp.) seed 
  X 
Squash (Cucurbita cf. 
pepo) rind (Late 
Archaic/Early 
Woodland transition) 
  X 
 
 The data collected in this dissertation are presented in Chapters 7 and 8, and there 
are similarities between these data sets and Late Archaic findings in my analysis.  For 
example, wood charcoal and nutshell fragments are present in the macrobotanical 
remains from the Late Archaic deposit at Kiskiak, as are a diversity of seeds (some of 
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which are unidentified and may overlap with seed species found from other Late Archaic 
sites).  The unidentified starch grains from a flake likely dating to the Early 
Woodland/Late Archaic could connect with the tuberous seeds recovered from the Indian 
Creek site (not listed in Table 4.3) (Dent 1995:173).  The inclusion of phytoliths in my 
dissertation expands on the species list available for the region, including the varieties of 
Poaceae (grass family) sub-families present.   
 
Woodland Period (1200 BC-AD 1600) 
 Like the Archaic period, the Woodland period is separated into 3 eras (Early, 
Middle, and Late [Table 4.4]) and encompasses the 3,000 years leading up to the arrival 
of Europeans in the 1500s (Dent 1995:217; Custer 1994:340).  This time frame 
experienced two significant climatic changes: a warmer time frame from about AD 400 
to 900 and a cooler period, that extended past European contact, from AD 1050 to 1750 
(Rick et al. 2016:6571; Rountree and Turner 2002:10-11).   
Table 4.4: Chesapeake Woodland Chronology (Dent 1995; Gallivan 2011) 
Time Period Date Range 
Early Woodland 1200-500 BC 
Middle Woodland I 500 BC-AD 200 
Middle Woodland II AD 200-900 
Late Woodland  AD 900-1600 
 
The Early Woodland period (Table 4.5) is especially significant for the 
emergence of pottery in the Chesapeake, including Marcey Creek ceramics, which were 
tempered with steatite and wide spread in the region; Croaker Landing ceramics, which 
were tempered with clay and characteristic to the coastal plain; and Accokeek 
Creek/Varina ceramics, which were tempered with sand or quartz and also connected 
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with the coastal plain (Dent 1995:224-227; Gallivan 2011:285-287; Gallivan 2016).  At 
the Savage Neck site (44NH478) in Northampton County, Virginia, AMS dates of shell 
in the ceramic temper reveal Early Woodland shell tempered ceramics – the earliest 
evidence of shell tempering in the Americas (Rick and Lowery 2013:578; Lowery et al. 
2015:43-45).  Although the Early Woodland period is not richly represented in 
archaeobotanical samples in this dissertation, both Croaker Landing and Accokeek 
Creek/Varina ceramic types were excavated from the Kiskiak shell midden.  Flakes 
associated with the Early Woodland (Chapters 7 and 8) demonstrate the connection 
between starchy plants and stone tool use. 
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Table 4.5: Early Woodland 
 
 Gully 
(28MO3
51)  
(Messne
r 
2011:96-
97) 
White Oak 
Point 
(44WM119) 
(Dent 1995; 
Waselkov 
1982:312) 
Aignor #3  
(44He596) 
(Mouer 
1990:77) 
Aignor #9 
(44He599) 
(Mouer 
1990:77) 
Higgins  
(18AN48
9) 
(Crites 
1990:94-
95, 98) 
Hickory (Carya 
spp.) nutshell 
 X  X  
Hickory (Carya 
spp.) wood 
    X 
Acorn (Quercus 
spp.) nutshell 
  X X  
Underground 
storage organ 
(starch) 
X     
Chestnut 
(Castanea sp.) 
X     
Little 
Barley/wild rye 
(Hordeum/ 
Elymus sp.) 
X     
Woodoats (cf. 
Chasmanthium 
sp.) 
X     
Unidentified 
nutshell 
  X   
Mustard family 
(Brassica spp.) 
  X X  
Chenopodium 
spp.  
   X  
Oak (Quercus 
spp.) wood 
    X 
Plum/Cherry 
(Prunus spp.) 
wood 
    X 
Squash 
(Cucurbita cf. 
pepo) rind (Late 
Archaic/Early 
Woodland 
transition) 
    X 
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The Middle Woodland period (Table 4.6) constitutes the majority of the 
archaeological deposits at Kiskiak and was the focus of my Master’s thesis research due 
to the significant Middle Woodland deposits present at the Kiskiak site in its shell 
midden features.  The Middle Woodland is dated by Virginia archaeologists to 500 BC to 
AD 900 (Stewart 1992:1; Gallivan 2011).  As previously mentioned in this chapter, 
archaeologists consider this time period to be relatively sedentary compared to earlier 
eras with subsistence strategies including hunting, gathering, fishing, and shellfishing 
(Stewart 1992:4).  There is an increase in archaeological site size and prevalence during 
this period, potentially signifying larger populations (Custer 1994:340).  The increase in 
shell midden size is significant - for example, one shell midden site, Popes Creek, has a 
midden feature that is 8 meters thick and extends over 6 hectares [Dent 1995: 240-241]).  
Vessels also appear to be larger, which could correlate to a greater demand for food 
storage (Custer 1994:340).  Archaeologists have found that Middle Woodland groups 
tended to aggregate on terraces next to wetland habitats (Monroe et al. 2012:10).  These 
sites could serve as base camps from which members of the community would shellfish 
and hunt, forage, or potentially cultivate certain plant resources in the surrounding area 
(Monroe et al. 2012:10-11).   
An example of an archaeobotanical assemblage from a Middle Woodland shell 
midden site (Plum Nelly) includes representations of hickory, oak, hackberry (Celtis sp.), 
pokeweed (Phytolacca sp. [Messner 2011:28]), holly (Ilex spp. [USDA, NRCS].), cherry 
(Prunus sp.), and plum (Prunus sp.) (Potter 1993:72-73).  Gary Crawford indicated that 
numerous samples from White Oak Point included wood charcoal but did not specify 
which ones (Waselkov 1982:311).  There is significant overlap between the 
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archaeobotanical remains present in Middle Woodland samples in this dissertation and 
other Middle Woodland period archaeobotanical data sets.  This pertains to 
macrobotanical remains: nutshell, wood charcoal, grass seeds, Ilex (holly) spp., seeds, 
and Galium (bedstraw [USDA, NRCS]) spp. seeds.  There are also species overlap 
between microbotanical remains collected in this dissertation versus macrobotanical and 
microbotanical evidence collected at other Middle Woodland sites: Zea mays (maize), 
Cucurbitaceae (squash family), and Poaceae (grass family).   
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The Late Woodland through the Early Colonial era (approximately AD 900 to 
1600) in the Chesapeake is the subject of extensive research in Tidewater Virginia.  
However, subsistence and the use of botanical resources mostly relies on ethnographic 
and ethnohistoric accounts, although these conversations are becoming increasingly 
supported by archaeobotanical recovery (a notable example is the archaeobotany of 
Werowocomoco) (Barfield and Barber 1992:233; McKnight in Gallivan et al. 2013).  
Archaeologists have considered maize to be the most important plant species during the 
Late Woodland through Early Colonial era, potentially encompassing 50 percent of the 
diet of Native groups in the region (Barfield and Barber 1992:234).  This prevalence is 
especially emphasized in the historical documents (Turner 1992:108).  The limited 
archaeobotanical recovery of cultigens calls this assumption into question (Turner 
1992:108; Gallivan and McKnight 2008).  It is possible that this is due to macrobotanical 
preservation conditions (Turner 1992:108; Gallivan and McKnight 2008).  The continued 
inclusion and expansion of microbotanical analyses will help in the recovery of 
archaeobotanical cultigens and in evaluating the use of domesticated plant species in 
Tidewater Virginia. 
 The archaeobotany of the Chesapeake fits into conversations occurring within 
archaeobotany on a larger regional scale, e.g., the Eastern Woodlands.  Archaeobotanical 
research in the Eastern Woodlands includes topics related to human-environmental 
relationships, economic subsistence strategies, gender, and social practices.  Similar to 
the Chesapeake, the timing of maize’s introduction and its role in changing settlement 
patterns is an important topic in Eastern Woodland research (e.g., Chilton 2010; Little 
2010).  Margaret Scarry describes how corn, beans, and squash (the “three sister” crops) 
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have distinct timelines of domestication and introduction in the Eastern Woodlands, but 
that by the fifteenth century, each crop played an important role within Eastern 
Woodland subsistence (Scarry 2008:394).  Aside from the three sister crops, there are a 
number of native species in the Eastern Woodlands that were cultivated and domesticated 
(Scarry 2008:394; Smith 1992).  Some of these species include little barley (Hordeum 
pusillum), maygrass (Phalaris caroliniana), sunflower (Helianthus annuus), erect 
knotweed (Polygonum erectum), marshelder (Iva annua), and chenopod (Chenopodium 
berlandieri) (Smith 1992:6, 1989:1567-1568).  Consequently, eastern North America is 
considered to be a place of independent plant domestication and horticulture (Smith 
1992:7, 1989:1566-1567, 2011). 
 Scarry outlines differing practices within Native Eastern Woodland societies 
between the horticulture of indigenous cultigens versus the agriculture of imported 
cultigens (Scarry 2008).  These differences include the reassignment of individual roles, 
restructure of the landscape, and attainment and implementation of new knowledge 
specific to plant biology and new growing cycles (Scarry 2008:400).  The inclusion of 
native crops versus imported cultigens varies between Native societies.  For example, in 
the American Bottom despite the introduction of maize, Mississippian peoples continued 
cultivating Native domesticates while in the Ohio Valley, Fort Ancient groups focused on 
maize agriculture (Scarry 2003:93).  The inclusion of imported cultigens also leads to 
different Native settlement systems ranging on a spectrum from mobility to sedentism.  
As previously discussed, Native groups’ coastal resource use in New England poses a 
productive analogy for coastal Virginia.  Elizabeth Chilton (2005) has described New 
England Native groups who simultaneously incorporated maize horticulture while 
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maintaining mobile settlement patterns as “mobile farmers” (2005:143-144, 150).  
Kathleen Bragdon also discusses “conditional sedentism” in New England in which 
Native groups demonstrate different types of organization and settlement systems based 
upon resource access and geographic location (1996a:77-78).  The New England 
variations in sedentism and mobility and their correlation to maize and coastal resources 
are useful comparative references for how Native groups utilized and managed the 
Virginia coastal landscape. 
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While Chapter 3 presented the archaeology of coastal sites in comparative 
contexts as well as the sites in Tidewater Virginia included in my analysis, I outlined in 
Chapter 4 an archaeobotanical history for the Tidewater region so as to place the 
archaeobotanical data that I recovered in the larger archaeobotanical narrative.  In the 
next chapter, I delve into the methods and sampling strategies I used for collecting and 
analyzing archaeobotanical samples in this study.  This chapter describes a multi-linear 
archaeobotanical approach designed to uncover as many plant species present and 
utilized at the archaeological sites as possible to create potential past taskscapes.   
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Chapter 5 
Archaeobotanical Methodologies 
 
 In this chapter, I review the methods that I carried out to collect archaeobotanical 
data for my dissertation analysis.  These methods included sampling strategies, 
processing techniques, and analytical approaches.  The samples were collected in such a 
manner as to best represent diachronic stratigraphic time capture in Tidewater Virginia 
and to ensure that plant species that may have been preserved in different ways were 
accounted for as much as possible.  It was important to try to identify plant remains from 
different temporal periods in order to connect plants with activities and anthropogenic 
landscape for a long-term view of taskscapes and historical ecological changes at these 
sites and the region.  An important take away from the methodology used in this 
dissertation is that utilizing different archaeobotanical methods is productive in 
recovering a diversity of plant species and that these different analytical strategies are 
especially beneficial to the preservation conditions of shell midden contexts.   
 While archaeologists can take many different directs and employ there are many 
different specializations and directions that can be taken by archaeologists in studying the 
past, paleoethnobotany opens up research possibilities related to a diverse array of 
questions addressing social practice, engendered labor divisions, social structures, life 
ways, environmental and ecological change, and biocultural relationships between 
humans and the environment/plants (Herlich and Morell-Hart 2015).  Paleoethnobotany 
is interdisciplinary and contributes to a wide range of research topics (Pearsall 2010:2-3; 
VanDerwarker et al. 2016).  Archaeobotanical analysis is carried out and can be carried 
out throughout the world (Pearsall 2010:3-6), although there are some climates and 
conditions better than others for the recovery of archaeobotanical remains (e.g., Hageman 
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and Goldstein [2009:2841] describe climatic preservation drawbacks in the sediments of 
the Neotropics but Jacomet [2009:47] discusses the benefits of preservation from 
waterlogged contexts).  Archaeobotanical remains are recovered from sites from all time 
periods, including early human history (Jacomet 2009) to more recent periods of time 
(such as agro-economic implications in the modern era [Butzer 1990]).  
Paleoethnobotany expands upon the information extracted from historical documents and 
ethnographic observations (Hageman and Goldstein 2009:2842-2843).  Archaeobotanical 
analysis can also help archaeologists decipher stratigraphic sequences (Asch and Asch 
Sidell 1988) and context significance (Lennstrom and Hastorf 1995).   
 Paleoethnobotany contributes to answering many questions within 
anthropological research.  For example, the study of ancient plants can lead to better 
understandings of gender and the division of labor and can expand upon political 
economic understandings of resource use, distribution, and production (Morehart and 
Helmke 2008).  Archaeobotany bolsters understandings of social patterns and how 
differences in foodways contribute to community identities and their relationship to other 
neighboring communities (Lentz et al. 1996; Gasser and Kwiatkowski 1991).  The 
analysis of archaeological plant remains can also build on understandings of food 
preferences and cooking practices (Johannessen 1993) and medical and health knowledge 
(Morgan and Perry 2010).  Archaeobotany is a significant due to its contribution to many 
avenues of research, its ability to assess social and environmental change, and its 
versatility in understanding both past and present relationships between people, 
subsistence practices, and environmental impact and influence. 
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Useful comparative evidence for phytolith, macrobotanical, and starch grain 
analysis has been developed in the northeast through research has been carried out at the 
New York State Museum, Boston University, and the University of Massachusetts-
Amherst among other places (Hart 2008, edited volume).  There are also a number of 
archaeobotanists who specialize in macrobotanical remains in the southeast, including C. 
Margaret Scarry (1993, 2003, 2008, Scarry and Hollenbach 2012), Gail Wagner (1996, 
2008), Justine McKnight (2004, 2005a and b, 2009a and b, 2012, Gallivan and McKnight 
2008), Gail Fritz (1990, 1993, 1999), Amber VanDerwarker (VanDerwarker and 
Detwiler 2002, VanDerwarker and Idol 2008), and Kristen Gremillion (1993, 1995, 1996, 
2003, 2004, 2011).  The work conducted by these paleoethnobotanists provides 
guidelines for previously found plant species in the region, offers depictions of plant 
morphologies and preserved plant structures, and also helps to frame conversations 
occurring in Eastern Woodland paleoethnobotanical research. 
 
Sample Collection and Processing  
 Although paleoethnobotany is a specialization, there are further specializations 
and techniques within it: macrobotanical analysis, which includes expertise in wood 
types and seed types, and microbotanical analysis, which includes starch grain, pollen, 
and phytolith analyses (Pearsall 2008:3).  Each specialization and level of focus can 
provide new insight and can answer distinct questions: e.g., phytolith analysis of 
sediments reveals microfossils of plant species that might not have carbonized (Piperno 
2006) and starch grain analysis provides information on processing techniques (Messner 
2011); the use of scanning electron microscopes (SEM) uncovers information on roots 
and tubers not typically visible in the macrobotanical record, expanding our knowledge 
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of plant diversity and use in past communities (Kubiak-Martens 2002) (Herlich and 
Morell-Hart 2015).  This dissertation incorporates various specialized methods, including 
macrobotanical analysis of seeds, wood, and economic cultigens and microbotanical 
analysis of phytoliths from sediment and artifacts and starch grains from artifacts.   
 The College of William and Mary’s 2010 summer excavation (described in 
greater detail in Chapter 3) included Test Unit 28 (2 x 2 meters), which extended 
vertically for 10 strata and included a large shell midden deposit (Kiskiak’s shell midden 
is 50 x 25 meters in plan [Gallivan 2016:81]) (see site map in Chapter 3, Figure 3.2).  
The excavation of TU 28 suggests a large Middle Woodland occupation at the site.  Test 
Units were excavated in 10-centimeter arbitrary levels (designated by level case letters – 
e.g., a, b, c) and by stratum (designated by Roman numerals – e.g. I, II, III).  The 
procedure for collecting sediment for archaeobotanical analysis included bulk sampling 
of features such as post molds and hearth features (Pearsall 2008:71; Lennstrom and 
Hastorf 1992).  Scatter samples (Pearsall 2008:71; Lennstrom and Hastorf 1992) were 
taken from TU 28 due to its shell midden deposits.  As sediment was removed from the 
unit during the excavation, the sediment was measured in a bucket marked with volume 
increments of 1 liter and then poured into sand bags until 20 liters was reached.   
 There are advantages and disadvantages of sampling in scatter and sampling in 
bulk.  Lennstrom and Hastorf (1992) found that scatter sampling has a slightly higher 
density of charred remains than bulk samples but that the difference were not statistically 
significant (Lennstrom and Hastorf 1992:208-210; Pearsall 2008:71).  Based upon tests 
focused on which type of sample reveals the most diversity in plant remains, the authors 
found that scatter samples better represent plant diversity than bulk samples (Lennstrom 
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and Hastorf 1992:210-212).  They concluded that overall bulk and scatter samples 
produce similar results but that bulk samples include more specifics (Lennstrom and 
Hastorf 1992:226-227).  They also emphasize that it is important for archaeologists to 
take consistent archaeobotanical samples from all archaeological contexts (Lennstrom 
and Hastorf 1992:227). 
 The 2011 excavations continued in the shell midden area of the site as identified 
by TU 28 in 2010.  Archaeobotanical samples were collected in a similar manner to the 
samples from 2010, such that bulk samples were taken from features and scatter samples 
were taken from strata and levels of the two test units placed in the shell midden area of 
the site (TU 40 and TU 41, each 2 x 2 meters).  Unlike in 2010, the sediment was 
screened (1/4 inch mesh used for screening) and collected in a wheelbarrow so that it 
would be devoid of artifacts and shell.  From this screened sediment, 20 liters were 
measured and collected in sand bags.  In addition to the 20-liter samples for flotation, 
200-gram samples were taken, at Shanti Morell-Hart’s suggestion, from each level for 
microbotanical analysis.  These microbotanical samples were collected from the same 
source as the macrobotanical sediment: after the 20 liters of soil for flotation was 
collected, 200 grams of sediment for microbotanical analysis was isolated and saved.   
 In addition to the samples collected for flotation, obvious pieces of charcoal found 
within each level were hand collected and stored in tin foil packets (these are not 
included in the counts and weights in the data tables in Chapters 7 and 8).  The sediments 
collected for flotation were processed through a Flote-Tech machine, which is 
categorized as a machine-assisted system as opposed to a hand-flotation system (Watson 
1976:79).  Flotation was preferred over dry screening and wet screening since it has been 
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found that flotation has better recovery rates (Pearsall 2008:13-14).  However, Hageman 
and Goldstein conducted a study illustrating that using both dry screening and flotation 
provides the most thorough and diverse results (Hageman and Goldstein 2009:2848-
2849).  The 2010 sample flotation occurred in August and September of 2010, and the 
2011 sample flotation was in August 2011.  Before entering the Flote-Tech, a context’s 
volume was measured in a bucket designating liters in one per liter intervals.  Light 
fraction and heavy fraction remains were captured in sheer cloth silks.  Upon McKnight’s 
suggestion after observing the amount of clay and debris coating botanical remains in the 
2010 samples, the 2011 flotation silk bundles were dipped into three buckets of water to 
remove as much debris as possible.  The silk bundles were air dried on screens and then 
transferred into labeled plastic bags. 
 
Macrobotany 
 Macrobotany is the study of carbonized botanical remains, including seeds, 
nutshell, parenchyma (starchy plant tissues), and wood (Pearsall 2008).  There are many 
practices and activities associated with these botanical remains, including nut harvesting, 
anthropogenic uses of fire, planting, and harvesting.  This methodology is most 
frequently used as a line of archaeobotanical analysis at sites in Tidewater Virginia.  
Sediment analyzed for macrobotanical analysis was divided into two fractions (light and 
heavy) during the flotation process. 
 Light fraction for each sample was screened into smaller millimeter fractions in a 
geological sieve using the size ranges of >2mm, >1mm, >0.5 mm, and <0.5mm.  The 
primary goal of sorting these different fraction sizes was to extract all charred remains 
from the other material collected during flotation.  The charred material was used 
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exclusively to represent past plant use.  The weights of the carbonized material and non-
carbonized material were recorded for each sample.  The materials sorted were stored in 
gel capsules and plastic boxes.    
 Sorting and identification was carried out with a dissecting microscope (Olympus 
SZ-30 and Am Scope SM-1TS-L6W-3M) using reflected light (10x to 40x magnification 
and 7x-45x magnification).  William & Mary paleoethnobotany students assisted with 
sorting and identifications, and I consulted with Justine McKnight and Shanti Morell-
Hart on species identifications.  There were different protocols for each fraction, which 
was developed with Morell-Hart and McKnight’s guidance.  For the >2mm fraction, all 
charred materials were sorted and collected; for the >1mm fraction, wood charcoal was 
not collected but the other charred materials were, >0.5mm fraction, no wood or 
parenchyma tissue was collected, and for the <0.5mm, only charred seeds were collected 
after a quick scan.  The procedure for the heavy fraction was similar to the procedure for 
the light fraction.  After consulting with McKnight who has worked on shell middens in 
the Middle Atlantic, the heavy fractions were also analyzed since charred remains can be 
trapped by shell, preventing them from rising into the light fraction in the Flote-Tech 
machine.  
 Another important part of the identification process for all lines of 
archaeobotanical analysis was access and development of a reference collection of plant 
species native to the region, which might appear in archaeological deposits.  
Archaeobotanical lists of plant species found in situ, reading field guide manuals to the 
Middle Atlantic (e.g. White 1989), and guidance from Morell-Hart, McKnight, William 
& Mary Professor of Marine Science James Perry, Herbarium Curator Beth Chambers of 
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the The Herbarium of the College of William & Mary (WILLI), and Natural Resource 
Specialist Robert H. Floyd at Fort A.P. Hill aided in the identification and collection of 
native Virginia specimens to be compiled into a reference collection.  Specimens were 
stored in clear and labeled plastic jewel boxes.  For this dissertation, Morell-Hart, 
McKnight, Herlich, Perry, and William & Mary paleoethnobotany students contributed 
botanical specimens used as macrobotanical reference materials.  Another source of 
reference materials for macrobotany was the California Bulk Seed Collection collected 
by Morell-Hart.  Identification of macrobotanical remains was also achieved through 
consultation with McKnight and Morell-Hart as well as through seed guide manuals with 
corresponding photographs and illustrations/descriptions of morphological structures 
characteristic of the seeds (e.g. Seed Identification Manual [Martin et al. 1961], Woody-
Plant Seed Manual [U.S. Department of Agriculture 1948], Illustrated Taxonomy 
Manual of Weed Seeds [Delorit 1970], and Seeds and Fruits of Plants of Eastern Canada 
and Northeastern United States [Montgomery 1977]). 
 The samples analyzed for macrobotanical analysis (Table 5.1) are from the 20 
liters of sediment samples collected during the 2010 and 2011 seasons.  In order to have a 
consistent liter number between samples, 10 liters of the sediment samples were 
examined under the microscope.  Six light fraction with their corresponding heavy 
fraction samples are included in this dissertation analysis from TU 28, TU 40, and TU 41. 
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Table 5.1: Macrobotanical Samples by Test Unit 
Test Unit Stratum/Level Context Number 
28 6a 61 
28 7a 66 
28 8b 86 
28 9a 87 
28 9h 96 
28 10a 91 
40 3b 417 
40 4a 422 
40 4b 426 
40 5a 430 
40 6a 434 
40 8a 444 
41 3a 415 
41 3c 418 
41 4b 425 
41 5a 427 
41 5c 433 
41 6a 441 
 
Microbotany 
 I implemented two types of analyses to extract microbotanical evidence in this 
dissertation: phytolith residue extraction from sediments and phytolith and starch grain 
extraction from artifacts.  The microbotanical remains have been helpful in tracing 
historical ecological changes over time, especially due to identifications of Poaceae 
(grass family) subfamily types, and for complementing plant species ubiquities that were 
not accounted for or were found in lesser quantities in the macrobotanical remains.  The 
microbotanical analyses especially bolstered discussions of tropical cultigens.   
 
Phytoliths from Sediment  
 Phytoliths (Greek for “plant stones”) are silica microfossils present in plants that 
are durable and survive past the decay or disintegration of the plant, remaining in 
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sediment for significant longevities (Piperno 2006:1, 5).  Plants soak monosilicic acid 
(soluble silica) up from groundwater via the xylem or water-carrying tissue structures and 
then deposit the silica in intracellular (such as the cell walls) and extracellular (such as 
between cells) parts of their anatomy, which leads to the variations and varieties of 
phytolith morphologies (Piperno 2006:5).  Dolores Piperno was the first phytolith 
researcher to successfully connect phytolith remains with archaeological research, and 
she identified how plants with diagnostic phytolith morphologies could be linked with 
past plant use and ecological conditions (Piperno 2006:1).   
Not all plants produce phytoliths and the quantity of phytoliths present within a 
plant also greatly varies (some of this depends on amount of water in the ground, climate, 
and plant age) (Piperno 2006:5-6).  This is mostly related to genetics, which 
consequently is characteristic of plant species associated within a plant family or genera 
(Piperno 2006:5-6).  There are both diagnostic and non-diagnostic phytolith varieties.  
Non-diagnostic phytoliths will appear across multiple plant families; for example, 
buliforms often result due to an excess of water absorbed by a plant and high 
accumulation of silica, and they are not used to identify plant taxonomies (Piperno 
2006:6).  Piperno organized plant families and some genera according to quantity of 
phytoliths produced and then whether or not the family or genera was associated with a 
diagnostic type (Piperno 2006:7).   
 The procedure (taught to me by Shanti Morell-Hart; Appendix A: Morell-Hart 
2011; Piperno 2006; Cuthrell 2008) for extracting phytoliths from sediments is highly 
detailed, labor intensive, and time consuming.  Samples of 100 grams were collected 
from each stratified level of two of the shell midden units from Kiskiak (TU 40 and 41) 
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as well as from midden units from the Gouldman Oyster Shell Midden and from two 
units at Werowocomoco (for a total of 48) (Table 5.2).  Extracted phytolith residues were 
combined with immersion oil and added to a slide for microscope analysis and 
identifications.  For each sediment sample studied in this dissertation, the silt fraction and 
sand fraction were separated and studied under a transmitted light microscope (Olympus 
BX-40 with Lumenara Infinity Capture; Zeiss Universal Pol Compound Microscope with 
a Q Imaging 5RTV Micropublisher camera with ImageJ [Schneider et al. 2012] and 
Micropublisher Q Capture; Olympus DP72 and BX51 with Microsuite).  This separation 
enabled smaller sized phytoliths to be isolated in one field of vision in the silt fraction 
and larger sized phytoliths to be isolated in the sand fraction.   
 Reference materials help in recognizing diagnostic phytoliths and starch grains 
(Table 5.3).  Herbaria conserve and store voucher samples of plant species (Pearsall 
2008:127-128; Fosberg 1960; Flaster 2004), and the Herbarium at the College of William 
& Mary (WILLI) and Curator Beth Chambers were extremely helpful in accumulating 
reference materials for this dissertation’s phytolith and starch grain analysis.  As I will 
discuss in the next section, maize husk and cob (Zea mays) as well as various squash 
(Cucurbita sp.) species are among the diagnostic phytolith types (Piperno 2006).  Other 
useful resource materials for recognizing diagnostic phytoliths and starch grains include 
Messner 2008; Piperno 2006; Piperno et al. 2002; Piperno 2009; Piperno and Pearsall 
1998; Bozarth 1987, 1990; Burrough et al. 2012; Lu and Liu 2003; Blinnikov et al. 2013; 
Rovner 2004; Henry et al. 2009; Tedford 2009; Torrence 2006b; Pearsall 
(http://phytolith.missouri.edu).  Colonial Williamsburg also had an online phytolith 
image database in the past.  The samples collected and analyzed for this dissertation 
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(Table 5.2) have produced interesting results, which will be discussed further in Chapters 
7 and 8.   
Table 5.2: Sediment Samples for Phytolith Analysis  
Site Test Unit Stratum and Level Feature Context 
Kiskiak 40 3a  413 
Kiskiak 40 3b  417 
Kiskiak 40 4a  422 
Kiskiak 40 4b  426 
Kiskiak 40 5a  430 
Kiskiak 40 5b  432 
Kiskiak 40 6a  434 
Kiskiak 40 8a  444 
Kiskiak 40  181 437 
Kiskiak 40  183 439 
Kiskiak 41 2a  414 
Kiskiak 41 3a  415 
Kiskiak 41 3b  416 
Kiskiak 41 3c  418 
Kiskiak 41 4a  419 
Kiskiak 41 5a  427 
Kiskiak 41 5b  431 
Kiskiak 41 5c  433 
Kiskiak 41 5d  435 
Kiskiak 41 6a  441 
Kiskiak 41  180 436 
Kiskiak 41  166 335 
Kiskiak 50  169 522 
Werowocomoco  1a 428  551 
Werowocomoco   428 568 
Werowocomoco  1c 428 NW 1/2 573 
Werowocomoco  1d 428 574 
Werowocomoco  1c 428 575 
Werowocomoco 300 1a 552 1311 
Werowocomoco 300 2a 552 1312 
Werowocomoco 300 2b 552 1315 
Werowocomoco 300 2c 552 1318 
Werowocomoco 300 2d 552 1319 
Werowocomoco 300 3a 552 1326 
Werowocomoco 300 3b 552 1327 
Gouldman 14 2a  Lot 31 
Gouldman 16 2a  Lot 40 
Gouldman 16 3  Lot 76 
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Site Test Unit Stratum and Level Feature Context 
Gouldman 16 4  Lot 78 
Gouldman 17 3a  Lot 58 
Gouldman 21 2a  Lot 89 
Gouldman 21 3  Lot 104 
Gouldman 22 3b  Lot 110 
Gouldman 23 2a  Lot 112 
Gouldman 23 3b  Lot 123 
Gouldman 23 4b  Lot 130 
Gouldman 28 2b  Lot 149 
 
The following is a discussion of the plant families and genera with diagnostic 
phytoliths that are relevant to coastal Virginia flora as well as cultivated plants that would 
be present in the Eastern Woodlands.  The focus of this discussion will be on the plant 
families and genera that were identified in the sediment studied for this project.  This 
includes Poaceae (grass) family, Magnoliaceae (magnolia) family, Asteraceae 
(sunflower) family, Arecaceae (palm) family, Cyperaceae (sedge) family, Annonaceae 
(custard apple) family, Cucurbitaceae (squashes and gourds – including the Lagenaria 
[bottle gourd] genus), Pinaceae (pine) family, Fabaceae (bean) family, and Zea mays 
(maize).  The images of reference and archaeobotanical materials were photographed by 
me, and the reference materials were collected from various sources, including the 
Herbarium at the College of William & Mary (WILLI) (Table 5.3). 
 
Arecaceae (Palm) Family Phytoliths 
There is a presence of spinulose spherical phytoliths (consistent with the shape of 
diagnostic Arecaceae or palm phytoliths [Piperno 2006:37, 111]) in many of the sediment 
samples.  Palm is not considered to be a plant species native to Virginia, and the plant 
family is left out of the recently published comprehensive compendium of descriptions 
and illustrations of native Virginia plants, Flora of Virginia (Weakley et al. 2012) as well 
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as the online database of Virginia plants, Digital Atlas of the Virginia Flora (Virginia 
Botanical Associates, http://www.vaplantatlas.org).  The USDA PLANTS Database 
(USDA, NRCS, http://plants.usda.gov) identifies North Carolina as the northernmost 
state for palm species.  Analysis of samples from four species of palm (Table 5.3) 
demonstrates a close similarity between the archaeological spinulose spheres and the 
reference materials.  The sizes of the archaeological versus reference spheres are 
consistent.  Both the archaeological and the reference spheres demonstrate surface 
decoration on the exterior and irregularity in spherical form, but the surface decoration on 
the reference spheres may be more rounded than on the archaeological spheres, which are 
spiky in texture for some examples.  I left archaeological identifications as potential 
rather than affirmative, but the archaeological spheres do appear to be within the wide 
range of variation observed in the reference materials and are similarly irregular in shape 
and appearance. 
Annonaceae (Custard-Apple) Family 
 There are few representatives of the Annonaceae family in coastal Virginia, the 
primary genus being Asimina, or pawpaw (Weakley et al. 2012:227-228).  Annonaceae 
family phytoliths are irregular and facetate in shape (Piperno 2006:36-37, 192). 
 
Figure 5.1: Annonaceae family: Asimina sp. reference phytolith  
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Asteraceae (Sunflower) Family 
 The Asteraceae family includes up to 23,000 species and many of these species are 
present throughout Virginia and the coastal plain (Weakley et al. 2012:275).  A 
diagnostic phytolith is present in the family’s floral bracts and appears as black screen-
like plates (Piperno 2006:41, 196).   
 
Cucurbitaceae (Squash and Gourd) Family 
 The Cucurbitaceae family is an example of a domesticated species in North 
America prior to the arrival of Europeans; in fact, six species within Cucurbita are 
documented to have been domesticated before this time (Piperno 2006:65).  Diagnostic 
type phytoliths are present in the fruit rind and appear as spherical bodies with scalloped 
exteriors (Piperno 2006:65, 205-206).  It is possible to differentiate specific species of 
Cucurbita from the distinctions in the morphological shapes of their scalloped phytoliths, 
particularly identifying differences between Cucurbita maxima, Cucurbita pepo, and 
Cucurbita moschata (Piperno 2006:66-67).  Lagenaria sp., or bottle gourd, is a species 
within Cucurbitaceae that can also be distinguished based upon the irregular sizes of the 
scallops and large size of their diagnostic phytoliths (Piperno 2006:66-71).   
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Figure 5.2a and b: Cucurbitaceae family: Cucurbita pepo rind reference phytoliths 
Cyperaceae (Sedge) Family 
 The sedge family has a large presence in the coastal plain and includes the Carex 
genus and Cyperus genus (Weakley et al. 2012:1009-1011).  The achenes of the 
Cyperaceae family produce cone-shaped diagnostic phytoliths (Piperno 2006:41, 193, 
197).  
  
Figure 5.3a and b: Cyperaceae Family: Carex lupuliformis reference a) side b) plan 
view phytoliths.  
 
Dicot Woods 
 Wood phytoliths typically appear as small spheres with surface decorations, or 
arboreal spheres (Piperno 2006:41-42, 112-113).  Arboreal spheres tend to be present in 
various wood families in their parenchyma and rays (Piperno 2006:41).   
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Fabaceae (Bean) Family 
 Phaseolus vulgaris, or the common bean – a member of the Fabaceae family – is 
another domesticate that can be studied through phytolith analysis.  A study of Phaseolus 
spp. pods identified potentially diagnostic hook-shaped phytoliths that have not been 
found in native North American Fabaceae pods (Bozarth 1990:98; Piperno 2006:210). 
 
Magnoliaceae (Magnolia) Family 
 Magnoliaceae species that are native to the coastal plain of Virginia include 
magnolia species, such as Magnolia virginiana, and Liriodendron tulipifera, or tulip 
poplar (Weakley et al. 2012:709-712).  The Magnolia family tends to produce irregular 
facetate silica tracheids in different forms, from spherical to rectangular (Figures 5.4a and 
b) (Piperno 2006:36-37, 191).  The epidermal tissue can also produce jigsaw-shaped 
plates (Figure 5.5) (Piperno 2006:187). 
  
Figures 5.4a and b: Magnoliaceae family: a) Magnolia grandiflora reference tracheid 
and b) Magnolia virginiana reference phytoliths.  
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Figure 5.5: Magnoliaceae family: Magnolia grandiflora reference epidermal phytoliths.  
 
 
Pinaceae (Pine) Family 
 The leaves of Pinus spp. produce a diagnostic phytolith form that is spiny and 
elongated (Piperno 2006:36, 190).   
  
Figure 5.6a and b: Pinaceae family: Pinus spp. leaf reference phytoliths (different foci).  
 
 
Poaceae (Grass) Family 
 The most prevalent phytolith type found in the sediment samples belongs to the 
Poaceae family.  The grass family is large and includes many species (approximately 
10,000), and fortunately, phytoliths can be identified at a subfamily level giving some 
information as to climate and ecology of a context (Piperno 2006:27-35).  The Grass 
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Phylogeny Working Group (GPWG) produced a study in 2001 listing various grass 
subfamilies, which this dissertation has utilized to sort phytolith morphologies present in 
the samples into grass types (GPWG 2001; Piperno 2006:28).  The important Poaceae 
sub-families for this project include: Arundinoideae (reeds), Bambusoideae (mix of 
grasses in forest areas), Chloridoideae (grasses suited for droughts and dry climates), 
Panicoideae (tall grasses such as maize), and Pooideae (cereal grasses and also present in 
temperate climates) (Piperno 2006:28).  Grasses tend to form the phytolith forms of 
bilobates, rondels, and saddles (Piperno 2006:28, 31).  There are diagnostic types (either 
specific shaped bilobate, rondel, or saddles or, in some cases like maize, multiple 
diagnostic shapes) associated with these subfamilies (Piperno 2006:31), and when 
identified in the samples, the diagnostic phytoliths were assigned to their corresponding 
subfamily (Figure 5.7-5.12).  Otherwise, rondels and bilobates were grouped together by 
general morphology and classified as Poaceae.  
 The following are examples of Poaceae phytoliths from reference materials.  I 
photographed the reference materials, and the citations in the captions are to how I 
categorized plant species by subfamily.  
   
Figures 5.7a and b: Bambusoideae subfamily: Zizania aquatica (Messner 2008:114-
115) reference bilobate a) plan, b) side view. Photographs by Jessica M. Herlich. 
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Figure 5.8: Chloridoideae subfamily: Eragostis spectabilis (Piperno 2006:31) reference 
bilobate. Photographs by Jessica M. Herlich. 
 
 
Figure 5.9: Panicoideae subfamily: Panicum virgatum (Messner 2008:130-131) 
reference. Photographs by Jessica M. Herlich. 
 
   
Figures 5.10a and b: Panicoideae subfamily: Setaria parviflora (Messner 2008:125-126) 
reference bilobate a) plan, b) side view. Photographs by Jessica M. Herlich 
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Figures 5.11a and b: Pooideae subfamily: Hordeum pusillum (Messner 2008:155-156) 
reference rondel. Photographs by Jessica M. Herlich 
 
   
Figures 5.12a and b: Arundinoideae subfamily: Phragmites australis (Messner 
2008:109) reference saddle. Photographs by Jessica M. Herlich. 
 
 
Zea mays (Maize) 
 Maize, Zea mays, produces two diagnostic phytolith types: cross-body from the 
leaves and wavy-top rondel from the cob (Piperno 2006:200, 204).  Since maize is part of 
the Panicoideae subfamily, which can also produce a cross-body-shaped phytolith, 
Piperno, Pearsall, and other phytolith researchers have made morphological distinctions 
between general Poaceae cross-body and rondel phytoliths and maize cross-body and 
rondel phytoliths (Piperno 2006; Pearsall 2010; Piperno and Pearsall 1998; Bozarth 1993; 
Hart et al. 2003; Hart et al. 2007; Hart and Matson 2009; Hart and Lovis 2013). 
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Figure 5.13: Cross-bodies of Zea mays husk/leaf reference phytoliths 
   
Figures 5.14a and b: Zea mays husk/leaf reference cross-body phytolith a) plan, b) side 
view 
 
   
Figures 5.15a and b: Zea mays cob reference rondel phytolith a) plan, b) side view 
 
 The following table presents a list of plant species that were used as reference 
materials for archaeological microbotanical identifications (Table 5.3) in addition to 
reference sources listed earlier.  I developed a list of plant families present in the region 
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that produce diagnostic morphologies and then collected plant samples to represent as 
many of the diagnostic species types as possible.  As noted in the table, Beth Chambers 
guided and provided plant species collection for some of the plant family categories.  The 
list includes plant species collected (including with the assistance of Beth Chambers and 
the Herbarium at the College of William & Mary (WILLI), Kyle Wallick at the United 
States Botanic Garden, and Robert Floyd), prepared (ash for phytoliths and ground with 
mortar and pestle for starch grains), and examined under a microscope as reference 
guides. 
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Starch Grains and Phytoliths from Artifacts 
 
 Starch grains are particularly informative because they are typically found in 
plants, such as roots and tubers, which generally do not preserve well macrobotanically 
(Kubiak-Martens 2002; Torrence 2006).  It is important to include these plant species for 
a more holistic analysis of subsistence practices.  As in the example of roots and tubers, 
starch grain analysis in this dissertation helps to build the different landscapes and plant 
diversities represented in the archaeological record.  The incorporation of botanical 
materials connected with artifacts further develops taskscapes and labor divisions by 
including direct connections between artifact use and plant remains.  
 I extracted starch grains from 11 artifacts (Table 5.4) representing distinct strata 
and levels within Test Units 28, 40, and 41 with a sonicator and then studied them under 
a transmitted light microscope at 100x-1,000x (the microscope also used for the phytolith 
analysis).  The sonicator (Fisher Scientific FS30H; VWR Ultrasonic Cleaner 97043-980) 
is a scientific instrument that holds a basin of water for the purpose of sonicating material 
off of objects placed within the water source.  An artifact would be placed within a 
beaker of distilled water, and this beaker would then be placed into the sonicator’s water 
basin.  The material sonicated from the artifacts would collect in the beaker to form an 
archaeological solution.  The location of the sonication extraction from the artifact can be 
narrowed down to specific areas of interest.  For example, in the cases of the ceramic 
sherds analyzed in this dissertation, only the inside of the rim sherds were exposed to 
water within the beaker so that only materials caught inside the vessels were extracted.  
Unlike the phytolith research, which has no comprehensive reference study for this 
region, Tim Messner’s dissertation (2008) and book (2011) on starch grains in the 
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Delaware River Valley provides comparative data and a guideline for how I should 
proceed with my analysis.  Linda Perry reviewed with me the starch grains that I 
extracted from the slides for identifications and provided advice on starch grain analysis 
techniques.  
 This dissertation used a procedure for starch grain extraction that is a combination 
of methods used by Morell-Hart (2011) and Perry (2010, and personal communication, 
2014).  Eleven artifacts were selected based upon artifact type (likelihood that they were 
used as part of a plant processing activity), which included ceramic sherds, groundstone 
lithic tools, and lithic flakes.  Seven of the artifacts were washed prior to starch grain 
analysis, but for the remaining four artifacts, external debris was washed and 
consolidated for analysis (Adhering Sediment [AS] sample).  All 11 clean artifacts were 
sonicated in a water bath solution for approximately five to ten minutes, and the 
remaining solution from the sonication was consolidated for analysis (Sonicated [SO] 
sample).   
 
Table 5.4: Artifacts for Starch Grain Analysis 
 
Test Unit Stratum and Level Feature Context Type of Artifact 
40 4b 171 428 Base of Pot 
40 4a  423 Mockley Wall Ceramic 
40 4a  423 Mockley Wall Ceramic 
40 4a  423 Varina Wall Ceramic 
41 3b  416 Groundstone 
41  3b  416 Groundstone 
41 5a  427 Flake 
40 7a  442 Flake 
28 7a  66 Flaked Quartz 
28 8a  71 Groundstone 
28 9b  88 Flake 
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 The following chapter will delve into the historical documents in more detail and 
identify activities and tasks that connect the documents with the archaeological remains.  
The Kiskiak site, Gouldman Oyster Shell Midden, and Werowocomoco complement each 
other in terms of tracing long-term use, design, and modification of the coastal Virginia 
landscape.  The archaeological and archaeobotanical remains collected at each site 
connect with the historical narratives and ethnographies, which inform potential 
taskscapes at distinct time periods of the region’s history.  The data collected from the 
three sites both complement and supplement existing data for the region’s chronology, 
and Kiskiak’s overlapping temporalities between the Gouldman Oyster Shell Midden and 
Werowocomoco demonstrate its long-term significance to Algonquian groups in the 
region and its role in persistent placemaking.  This in turn points towards a complex 
social history for this site involving all demographics of the Algonquian community.   
The majority of the contexts from the sites studied in this dissertation are 
associated with what is typically considered to be a hunter-gatherer landscape, and as 
discussed in Chapter 2, hunter-fisher-gatherer communities are often described in a 
homogenously demographic manner (Sassaman 2010).  The next chapter utilizes the 
historical record to find associations between the archaeology, archaeobotany, and 
written accounts to develop a task and activity list that can be linked to distinct work 
groups as well as possible gender and age demographics.  The intent is to attempt to 
identify facets within the larger landscape through a taskscape.  Chapter 6 will serve as 
an intermediary between the historical narratives, the archaeological artifacts, and the 
archaeobotanical remains.  The objective is to create a compendium of activities and 
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practices that might have coalesced at various points of time to create distinct taskscapes 
at coastal sites in Tidewater Virginia. 
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Chapter 6 
Taskscapes and Historical Analogies 
 
An important component in bringing people, gender, and distinct task groups into 
the hunter-gatherer narrative of pre-colonial Tidewater Virginia and to trace continuity 
and change through the transition to Early Colonial Virginia is to refer to the documents 
available from the Early Colonial period and historical ethnography.  Colonial writers 
frequently reference Algonquian groups, particularly the Powhatan, in their accounts.  
Often these writings include useful descriptions of Algonquian tasks and daily life.  
These historical accounts have to be approached critically as they tend to be ethnocentric, 
couched in propaganda to earn British support in the colonists’ endeavors (Perreault 
2007).  These writings often focus on the exploits of the Native men they encounter, 
either due to a male bias or because of limited access to the women’s sphere of 
Algonquian life (Conkey and Gero 1991; Claassen 1991; a limitation occurring in 
colonial documents in other regions as well, including Algonquian New England 
[Bragdon 1996a and b; Williams and Bendremer 1997] and the Pacific Northwest [Moss 
1993]).  Keeping these limitations in mind, I present examples from colonial texts in this 
chapter that portray processes and activities observed by the writers.   
 The discussion outlined in this chapter sets up a compendium of tasks that might 
fill a taskscape in Tidewater Virginia – these are potential activities occurring at Kiskiak, 
the Gouldman Oyster Shell Midden site, and Werowocomoco (some of which are 
referenced directly as observed at Werowocomoco) and throughout the Tidewater 
landscape.  While Chapter 5 outlines the archaeobotanical methods I used to compile 
evidence of past plant availabilities and use, this chapter presents the historical 
documents and ethnography that I aim to connect with the plant remains and associated 
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archaeological evidence in terms of activities, gendered landscape, and taskscapes.  The 
archaeological and archaeobotanical data collected in this dissertation explore which, or 
if any, of these potential activities might have occurred, and their temporal distributions.  
 The texts discussed in this chapter are cautiously applied to the analysis of the 
data to contextualize archaeobotanical and archaeological remains from Kiskiak, the 
Gouldman Oyster Shell Midden, and Werowocomoco.  This dissertation recognizes the 
problematic nature of ethnographic analogies and the direct historic approach, which can 
impose an ethnographic observation onto earlier timeframes without accounting for 
cultural change over time (Herlich 2011; Binford 1967; Lightfoot 1995:204; Wylie 
1985).  Historical accounts included in this chapter include the works of John Smith 
(1580-1631), William Strachey (1595-1623), Gabriel Archer (1575-1609/10), Thomas 
Hariot (1560-1621), George Percy (1580-1632), and Henry Spelman (1595-1623) as well 
as the watercolors by John White and Theodor de Bry’s engravings based on White’s 
watercolors (Haile 1998:42-67; Hariot [1871] 2003).  
Before delving into the activities described in the historic documents, I discuss 
how Colonial era authors developed a narrative of a pristine landscape upon their arrival 
in Virginia.  This narrative serves as a backdrop for the contradicting evidence also 
present in the documents of a complex Algonquian landscape filled with activities that 
transform, manage, and design the landscape.  I also discuss how ethnohistories and 
ethnographies illuminate the different ways in which plants are utilized and how they 
offer details on gender identity, roles, and relationships.  
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Ethnohistory and Virginia as a Pristine Landscape 
The study of Tidewater Virginia as a taskscape is useful for deconstructing the 
traditional discourse of precolonial landscapes as “wilderness.”  By visualizing the 
landscape as a vivid conversation between people and the natural world, the idea that a 
landscape is “wild” becomes erroneous.  “Wilderness” is itself a human construction and 
a matter of perspective (Lewis 2007:5-6).  The American conceptualization of landscape 
tends towards the words of The Wilderness Act of 1964 which contrasts wilderness and 
non-wilderness: the wilderness is a place unaltered by man and for temporary human 
visitation while non-wilderness is a landscape developed and transformed by people 
(Lewis 2007:4-5).  This culturally biased perspective has muddled the way archaeologists 
orient the hunter-gatherer landscape.  The permanence implied by the description of a 
non-wilderness in this statement does not capture the reality of the cultivation process 
carried forth by mobile peoples (Denevan 1992; Cronon 2003; Lewis 2007:9).   
 The idea that open landscapes in North America are “wilderness” is present in the 
colonial literature.  Historic narratives from early colonial Virginia refer to the landscape 
as “paradise” (Percy 1998:95, 2007:929), emphasizing its beauty and the natural 
landforms (“…we could find nothing worth speaking of but fair meadows and goodly tall 
trees…” [Percy 1998:90, 2007:923-924]).  Melanie Perreault references letters and 
pamphlets written by settlers and distributed back in Europe that present North America 
as “stuck in stasis” and in need of Europeans to cultivate it (Perreault 2007:20).  The 
fertility and promise of the land dominated the description of Virginia, as each writer 
constructed his version of an inventory of North American resources that could be of 
profit back in Europe (Perreault 2007:20).  This includes Thomas Hariot’s ([1871] 2003) 
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itemization of the different natural resources in his account and William Strachey’s 
narrative description of the flora and fauna that the British might profit from by investing 
further in the colony (1998:442-443).  In a letter written by Francis Perkins, he details 
how the land could support thousands of people once the difficult process of removing 
the forests was completed (Perkins 1998:133-135).  The idea that the land could “flow 
with milk and honey” once European methods of agriculture and productivity 
commenced is present in Perkins’ writing and implied by the other colonial writers 
(Perkins 1998:133-135; The Council of Virginia 1998a:125). 
 While it has been established that the Virginia landscape encountered by the 
colonists is far from “wild” or “wilderness” (e.g., Denevan 1992), the shape of the land 
was unfamiliar to the colonists.  Their accounts demonstrate their attempts to try to 
organize the space in ways that fit their established assumptions (Perreault 2007:16).  
This juxtaposition of subtle acknowledgment of Algonquian landscape transformations 
with the emphasis on the openness and promise of undeveloped land when compared 
against European landscape forms is notable.  This “doubletalk” reflects both the political 
and economic aims of investment and expansion in North America and an intellectual 
process of reconciling European familiarity with foreign concepts of space and landscape 
use.  For example, as previously mentioned, George Percy portrays North America as a 
paradise ready for European settlement and production but also draws comparison 
between Algonquian landscape designs and European landscape concepts (for example, 
he equates his observations to that of an Irish Pace [Percy 1998:95, 2007:929; Hammett 
1992]).   
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Allusions to English landscape features are peppered throughout the historic 
documents, detracting from the Algonquian constructions of space in their attempt to 
relate the unfamiliar with the familiar.  As previously discussed, Theodor de Bry’s 
engravings based on White’s watercolors include additions, that are not present in the 
watercolors, reflecting European projections of familiar landscape onto North America 
(Hammett 1992:122; Gundaker, personal/email communication 2013).  An example of 
these additions is de Bry’s engraving of a man based on White’s watercolor (Hammett 
1992).  In the original watercolor, the illustration is focused on the man with a simple 
background; however, in the de Bry engraving, the man stands surrounded by fields 
geometrically portioned into squares and bounded by forest (Hammett 1992; Herlich 
2015a).   
Despite colonial attempts to write a story of Virginia that portrays a wilderness 
(for example, at one point in John Smith’s narrative he writes that “Virginia doth afford 
many excellent vegitables and living Creatures” but that “the Countrey is overgrowne 
with trees, whose droppings continually turneth their grasse to weeddes” [Smith 
1986b:151], there is contradiction again because there are frequent mentions of the 
products of Algonquian gardening and horticulture.  Smith suggests wilderness by 
arguing that the land would be “amended by good husbandry” – in other words, 
European methods would bring true fruitfulness to Virginia’s landscape [Smith 
1986b:151]).  However, Percy, for example, writes that while traveling from Paspahegh 
to Rappahannock, “We also went through the goodliest cornfields that ever was seen in 
any country” (Percy 1998:93, 2007:927).  John Smith in his travel narratives of Virginia 
especially documents the frequency with which the Powhatan trade their corn supplies 
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with the English, making the productivity and prevalence of Algonquian landscape 
design clear (Smith 1998a:285, 287).  The English would begrudgingly acknowledge that 
despite their methods not being English (and therefore not properly suitable for the 
colonists), without the Powhatan’s landscape practices the land would not produce 
sufficient supplies, especially in terms of available wood or animal game (Perreault 
2007:26).   
Julia Hammett conducted a study focused on historic documents from the 
southeast and organized the descriptions of landscape into a system of patches and a 
network of mosaic plots of land managed either distinctly or sequentially (Hammett 
1992, 2000; Herlich 2015).  Since the Algonquian organization of space and landscape is 
presented through the eyes of European colonists, this method of extracting useful 
information and trying to reconstruct a view of the historic Algonquian landscape is 
useful in overcoming these repeated biases and contradictions.  The patches that she 
describes based on the historic documents include gardens near dwellings (similar to the 
Amazonian “kitchen gardens” mentioned in Chapter 3), forests or orchards, marshland, 
and edge areas where fruiting plants that like disturbed spaces might grow (Hammett 
2000:284; Herlich 2015). 
 The colonial documents also recognize that the Powhatan conceptualized the 
wilderness and made differentiations between landscape as designed (or “controlled 
environments”) versus wild (Perreault 2007:25).  John Smith quotes a statement made by 
Powhatan himself which underlies this spatial separation between suitable and unsuitable 
landscape (Smith 1998a:300).  Powhatan discusses how he knows that his current space 
and landscape is to be preferred than the cold of the woods where he and his people 
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would be forced to “feed upon acorns, roots, and such trash,” indicating that these 
products of the Virginia land are for harsher times and necessity (Perreault 2007:25; 
Smith 1998a:300). 
 
Ethnography, Ethnohistory, and Botanical Use 
 A useful model of Powhatan plant use is presented by Helen Rountree and 
Randolph Turner (2002), which offers a cross-section of a stream basin with connections 
between plant species, types of activities, and seasonality (Rountree and Turner 2002:85).  
For example, for one part of the cross-section, they present how plants are used at various 
points in the year for firewood, as fabric (cedar bark), as food (nuts collected), as 
medicine, and as building materials (Rountree and Turner 2002:85).  Rountree and 
Turner also provide through their ethnographic and ecological research a list of native 
plant species in eastern Virginia by seasonal round and ecological area (Rountree and 
Turner 2002:96-97).  This is helpful for identifying connections between 
archaeobotanical plant species identified in this dissertation’s archaeological assemblage 
and temporal and spatial uses of the landscape.  Rountree and Turner’s work broadens 
the discussion of plant use from subsistence patterns to medicinal and social usages, 
which is helpful in identifying tasks and activities based on the archaeobotanical remains.   
Rountree and Turner make the particularly notable point that due to soil 
composition in the coastal plain and potentially insufficient amounts of rain for maize 
production, it is improbable that subsistence methods used prior to the introduction of 
maize would have been abandoned (Rountree and Turner 2002:21).  The 
archaeobotanical data presented in Chapters 7 and 8 support this idea.  Rountree and 
Turner discuss the significance of roots and tubers, such as tuckahoe, in the diet but 
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indicate that archaeobotanical evidence was unavailable at the time of publication 
(Rountree and Turner 2002:20, 94-95).  Consequently, microbotanical analysis and 
phytolith research proves to provide important contributions to archaeological 
interpretations of subsistence practices in the Chesapeake and the Powhatan chiefdom.  
Tim Messner’s (2011) starch grain analysis has demonstrated that these plant species can 
be identified in the archaeological record of the Chesapeake. 
 Another study connecting subsistence practices and ethnography and ethnohistory 
is Helen Rountree’s The Powhatan Indians of Virginia: Their Traditional Culture (1989).  
She describes a binary gender relationship in which women tended to work with edible 
plants while men worked with medicinal plants (Rountree 1989:44).  Erin E. Morgan and 
James E. Perry (2010) also conducted a study focused on medicinal plants.  Morgan and 
Perry utilized ethnographic data, historical documents, and interviews with Pamunkey 
tribal members to compile a list of plant species that had medicinal purposes among the 
Virginia Powhatan (Morgan and Perry 2010:11).  They also list ailments and the plant 
species used to treat them (Morgan and Perry 2010:23-31).  With the careful application 
of ethnographic analogy to the combined archaeological features, ceramics, lithics, and 
archaeobotanical data from Kiskiak, the Gouldman Oyster Shell Midden, and 
Werowocomoco, it is possible to discuss social practices in pre-colonial Tidewater 
Virginia. 
 
Ethnohistory and Gender 
 Throughout the colonial documents, references are made to gender and age.  Their 
associations with tasks are described throughout this chapter.  It is important to discuss 
gender and age in order to bring individuals into the narrative, and in the pre-colonial 
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past where there is no written record to aid in differentiating these relationships, the use 
of analogy through the lens of labor and tasks is a means of discussing variation within 
communities more specifically.  The texts allude to power and gender, and although it 
was predominantly men who held positions of werowance and leadership, there are 
examples of female werowances who appear to be treated in like manners as their male 
equivalents (in reference to werowansuqua of Appamatuck, Archer writes “She is subject 
to Pawatah, as the rest are, yet within herself of as great authority as any of her neighbor 
wyoances” [Archer 1998a:112-113; Haile 1998:112, footnote]).  The texts also allude to 
power in terms of age and gender as Henry Spelman describes that Powhatan’s wives are 
left in the care of two elder men during his hunting trips (Spelman 1998:489).  It is 
important to reiterate the discussion in Chapter 2 that gender labels in pre-colonial 
contexts and labor division are tentative and more complex than binary dualities of male 
versus female labor.  Keeping the time difference between the texts and the 
archaeological contexts firmly in mind, in this chapter I cautiously connect certain 
activities with references made to demographics in the historic texts and the 
archaeobotanical and archaeological remains. 
 
Taskscapes and Engendered Labor – Archaeology and Ethnohistory 
The following is a list of tasks or activities that are referenced in the historic 
documents and likely occurred in some form at Kiskiak, Werowocomoco, the Gouldman 
Oyster Shell Midden, and other coastal Algonquian sites in Tidewater Virginia.  The 
frequency of these activities likely fluctuated through time, especially as sites became 
important locales for shellfishing and feasting in the Middle Woodland and as 
Algonquian society transitioned to a more sedentary lifestyle in the Late Woodland 
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period.  There are other sources that focus on Powhatan activities, such as the work of 
Helen Rountree, especially her article “Powhatan Indian Women: The People John Smith 
Barely Saw (1998).  Her approach resembles Janet Spector’s storytelling style in What 
this Awl Means (1993).  Another study previously mentioned that looks at gender and 
labor in the pre-colonial past is Elizabeth Chilton’s work (1994) in New England, and she 
uses an economic model to think through the gendered Paleoindian social past by 
dividing tasks into the categories of occurring within a domestic space versus occurring 
outside the domestic space.   
This dissertation considers the idea of thinking about space and place through the 
lens of work and tasks as described by Ingold in his taskscape model (1993, 2000) and 
attempts to connect activity and space objectively so as to recreate a time capture of how 
the landscape was used through time (Chapters 2 and 3).  Tasks that are part of this 
discussion include (but are not limited to) plant gathering, planting (gardening and 
harvesting), cooking (including roasting, grinding, boiling, and drying as well as serving 
dishes), medicine, shellfishing, fishing, hunting (and the implied subsequent butchering 
of meat), fire building, tool use and manufacture, house construction (including clearing 
land for building and cleaning up a site), pottery making, feasting, ceremony, child 
rearing, recreation, and the making of clothes.  The activities discussed below will be 
accompanied by types of archaeological and archaeobotanical evidence that help 
determine whether or not these practices took place.  The aim of this discussion is to 
begin to piece together the components of what could comprise the myriad of potential 
coastal Algonquian taskscapes in the Tidewater. 
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Plant gathering 
 A prominent part of the coastal Algonquian Virginia taskscape and in cultivating 
the landscape is the procurement and management of floral resources.  Rountree and 
Turner report that there are at least 1,100 edible native plants in the region (2002:93).  
Only a portion of these potential edible plant species in the region are represented in the 
archaeobotanical samples that I analyzed.  The plant species that appear in the 
archaeobotanical assemblages from Kiskiak, the Gouldman Oyster Shell Midden, and 
Werowocomoco are a result of a combination of preservation processes, resource 
availabilities, the types of site activities and tasks occurring, and anthropogenic landscape 
management strategies.    
A common component in the colonial documents is a detailed description of the 
landscape and its plant diversity.  For example, John Smith describes fruiting trees and 
shrubs, observing how in some places grape vines do not produce fruits while “…by the 
rivers and Savage habitations where they are not overshadowed from the sunne, they are 
covered with fruit though never pruined nor manured” (Smith 1986b:152).  Smith and 
Spelman compare the fruit of Virginia with what is available in England: “they have 
cherries and those are much like a damsen, but for their taste and colour we called them 
Cherries…” (Smith 1986b:152) while Spelman observes that the fruits are not grown in 
orchards as they are in Europe (Spelman 1998:487).  In addition to plant gathering, it 
would be necessary to gather wood for fuel and construction.  Trees, such as oak, walnut, 
cypress, mulberry, and chestnut (chinquapin), are inventoried in the texts as well (Smith 
1986b:151). 
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The colonial documents record seasonality of plant resources; for example, Smith 
describes how strawberries are available in April while mulberries become available in 
May and June (Smith 1986b:153).  Strachey lists the seasons by their Algonquian names: 
winter (papanow), spring (cattapeuk), summer (cohattayough), fall (taquitock), and 
additionally “the earing of their corn” (nepenough) (Strachey 1998:680).  William 
Strachey writes that “In April, May, and June are great store of strawberries, raspices, 
hurts, etc., and many herbs in the spring time are commonly dispersed throughout the 
woods… (Strachey 1998:678).  The texts indicate where plant resources might be 
gathered and discuss the availability of economic seed producing plants in the meadows 
– “Mattoume groweth as our bents [rushes] do in meadows.  The seed is not much unlike 
to rye, though much smaller” (Strachey 1998:677).  In this description, Strachey does not 
make it clear to which species he is referring (Rountree 1989:53).  Smith further explains 
that the land near the water is fertile and that “silk-grass” (which is a plant that Rountree 
and Turner document as important in making cordage [2002:100-101]) grows in this area 
(Smith 1998a:323).  The texts describe which roots are gathered and where they might be 
located.  Smith and Strachey write that the tuckahoe (Peltandra virginica) is an important 
root crop in the summer months, grows in the swampy areas near the water, and has roots 
that a day’s worth of gathering could feed a community for a week (Smith 1986b:153, 
1998a:320; Strachey 1998:637, 679; Rountree and Turner 2002).  Additionally, “in the 
low marshes,” onions can be collected, and in the mountains, “pocones” is available for 
use as a medicine and as a red paint (Strachey 1998:679-680).   
Archaeobotanical analysis plays an important role in discussing the task of plant 
gathering since the assemblage indicates which plant species were available and 
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subsequently which habitats were exploited based on these plant identifications.  For 
example, the presence of tuckahoe starch grains would indicate collection in marshy 
areas whereas the presence of grass seeds would indicate meadows or grasslands.  The 
species that appear in the archaeological record can also help to assess how many of the 
plant resources were collected from “wild” habitats (e.g., starchy seeds, roots and tubers) 
versus horticultural spaces (e.g., maize and squash).  Phytoliths are useful in identifying 
the habitats from which grasses were collected: for example, Chloridoid grasses tend to 
be indicators of dryer environments while Pooid grasses tend to grow in wetlands and 
shadier environments (Cummings and Moutoux 1997:4).  
 
Planting and Gardening 
Despite the prevailing rhetoric of Virginia as a wilderness that will benefit from 
European agriculture and husbandry, the colonial texts frequently refer to the products of 
Algonquian horticulture and landscape management.  Gabriel Archer describes 
Werowocomoco (which he says is elevated from the water) in his narrative account and 
says in reference to Powhatan, the leader of Werowocomoco, that “he sows his wheat, 
bean, peas, tobacco, pompions, gourds, hemp, flax, etc…” (Archer 1998a:106).  Even 
though Archer indicates that this is a gardened landscape, he still undermines what he 
observes by adding that “…were any art used to the natural state of this place, it would be 
a goodly habitation (Archer 1998a:106).  While Algonquian gardens did not perhaps fit 
the European image of gardening and planting, it is clear that gardens and cultivated 
spaces were present and productive in the Tidewater.  A particularly vivid illustration of 
landscape design from William Strachey’s narrative describes square plots (ranging from 
100 to 200 square feet) of land dedicated to gardening plants like tobacco, squash, and 
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maypops (Passiflora incarnata) (USDA, NRCS 2016; Rountree 1989:47; Rountree and 
Turner 2002:235; Strachey 1998:636).  Strachey further specifies that herbs and flowers 
(like in England) are not part of these gardens (Strachey 1998:636).  For example, Francis 
Maguel mentions that “flax which grows wild without any cultivation” (Maguel 
1998:450).  In contradiction to Strachey, George Percy writes that he was brought to a 
garden with “tobacco and other fruits and herbs” (Percy 1998a:95).   
William Strachey attempts to connect the manner of gardening in Virginia to what 
is observed in Europe, writing that “…they set their wheat as we do our hops an equal 
distance on hill from another – as neet and clean as we do our garden beds” (Strachey 
1998:672).  However, these gardens were also not plotted in the same manner of 
organization as European gardens (Rountree 1989:47), which is apparent in the Native 
Eastern Woodland method of growing corn, beans, and squash (Rountree and Turner 
2002:103-104).  The Council of Virginia writes that Sir Thomas Gates explained that 
corn and beans were planted together (five corn and two beans in one spot) with the corn 
stalks “…grow[ing] up twelve or fourteen foot high, yielding some four, five, or six ears 
on every stalk…The two beans run upon the stalks of the wheat as our garden peas upon 
sticks…” (The Council of Virginia 1998b:472).  Gabriel Archer further discusses the 
productivity of Virginia maize, describing how ears of corn can include at least 300 
kernels and that beans and peas are also more productive in Virginia than they are in 
England by having two crops a year (Archer 1998b:119-120). 
 Planting and gardening are described as women’s work (Rountree and Turner 
2002:59).  Smith references how it is women and children who tend to maize horticulture 
(Smith 1986b:157; Strachey 1998:672).  Strachey writes that the women care for the 
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fields that they have planted and remove weeds like chokeweed that “…would wind 
about the corn and hinder the growth of it” (Strachey 1998:672).   However, this space is 
not reserved to women, and other ethnographic texts reference a shared labor, with men 
readying the ground for planting and women then finishing the planting (Barbour note 
1986:157; Herlich 2015b).  Thomas Hariot describes the division of labor as such: “A 
few daies before they sowe or set, the men with wooden instruments, made almost in 
forme of mattockes or hoes with long handles” while the women help by removing weeds 
and grasses (Hariot [1871] 2003:14-15).  Hariot further explains that the plants removed 
during clearing are burned (Hariot [1871] 2003:14-15).  Another account of clearing the 
land for planting (the land is described as situated near the dwellings) is included in 
Smith’s account; he writes “…we saw two or three little garden plots with their 
houses…” [Smith 1998a:275]).  Spelman describes the burning and the removing of three 
stumps, writing that “…the[y] cut down the great trees some half a yard above the 
ground.  And the smaller they burn at the root, pulling a good part of bark from them to 
make them die” (Spelman 1998:492).  Therefore, in addition to promoting plant diversity 
and driving animals, fire played a role in clearing felled trees for horticultural plant and 
architectural designs.    
 The texts also indicate that greater communities would come together to 
participate in the planting of the fields of Powhatan.  Spelman writes about how there is a 
specific day “…wherein great part of the country people meet, who with such diligence 
worketh as for the most part all of the king’s corn…” (Spelman 1998:493).  Similarly, the 
people of the country work together once the corn is ready for harvest and together bring 
the fields’ bounty to one of Powhatan’s houses designated for storage (Spelman 
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1998:493).  In this way, maize horticulture and planting are a blended gendered 
landscape in which all demographic groups work together to manage the landscape and 
design space for productive gardens and fields. 
 Archaeobotany plays an important role in identifying the presence of cultivated 
plants.  Maize, beans, and squash can appear as macrobotanical remains (maize: cupule, 
kernel, and cob; beans: seed; squash: seed and rind), phytoliths (maize: husk and cob; 
bean: pod; squash: rind), and starch grains (maize: kernels; bean: seed) (Piperno 2006).  
However, the absence of cultigens does not necessarily equal absence of garden spaces or 
planting.  As observed in Amazonia, house gardens included many economic plant 
species, and based on the colonial accounts, there does not appear to be exclusively 
maize, beans, and squash planted around residential spaces (Percy 1998a:95; Lathrap 
1977).   
 
Cooking 
 Archaeological and archaeobotanical remains can be particularly useful in 
identifying cooking and processes associated with culinary preparation.  Hearth features, 
ceramics, and charred plant remains can all be indicators of these tasks archaeologically.  
Starch grains and phytoliths sonicated off ceramics are also particularly useful when 
studying cooking activities and processes (Messner 2011).  Tim Messner identifies 
boiling and roasting as the most frequently used form of plant (including roots and tubers, 
seeds, fruits, and nuts) heat treatment (Messner 2011:71).  Damage from heat and other 
processes like fermentation can be observed on starch grains (Messner 2011:74, 77; 
Henry et al. 2009; Beck and Torrence 2006:70). 
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 The colonial literature draws frequent connections between cooking and women’s 
work.  Gabriel Archer observes a werowance directing women to make cakes for the 
settlers (Archer 1998a:104), and in another instance, he describes how Powhatan 
“…prepared for us pegatewk-apoan, which is bread of their wheat made in rolls and 
cakes.  This the women make and are very cleanly about it” (Archer 1998a:111).  
Additional references to bread and cakes include Percy’s description of the bread baking 
process (for making a Virginia hoecake [Haile note 1998:97]) (Percy 1998a:97).  He lists 
the steps in his narrative: the wheat is pounded into a flour, the flour is then combined 
with hot water into a paste, the dough or paste is worked into a ball shape, and the ball of 
paste is added to hot water (Percy 1998a:97).  The dough is then saturated in hot water 
and placed on a stone surface or an oven (Percy 1998a:97).  Other ingredients cooked 
into a bread dish include acorns, tuckahoe, seeds (“The seede is not much unlike to rie, 
though much smaller, this they use for a dainty bread butter with deare suet” [Smith 
1986b:153]), and corn meal (Smith 1986b:151-154; Strachey 1998:637-638).  The texts 
situate cooking as well as serving food at meals within the sphere of women’s work.  For 
example, Spelman describes separate spaces for men and women to eat at a meal and that 
writes that: “The women bring to everyone a dish of meat…If any left, the women gather 
it up and either keeps it till the next meal or gives it to the poorer sort…” (Spelman 
1998:493).  These details help to build layered gendered landscapes as the processes of 
culinary preparation occur on a daily basis and on special occasions, adding social 
meaning to associated material culture.  For example, serving vessels are not only 
indicators of food preparation and meals but are part of the gendered landscape through 
their association with female labor.  
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The texts also discuss drying various foods, including nuts (Smith mentions that 
walnuts, chestnuts, acorns, and chinquapins are dried [Smith 1986b:152]), fruits (Smith 
1986b:153), and corn (Spelman 1998:492-493).  There are references to the use of 
mortars and pestles for grinding nuts (Smith 1986b:152) and corn (Strachey 1998:637-
638).  Starch grains extracted from grindstones is an archaeobotanical example in which 
this activity is identified archaeologically.  This represents an example of artifacts 
directly identified with plant use.  Roasting of corn (Strachey 1998:637-638), fish 
(Strachey describes how fish is often boiled or roasted so that it will keep for longer 
periods of time [1998:637]), and tuckahoe are also described in the documents.  The 
cooking of tuckahoe is especially discussed due to its noteworthy nature of being 
particularly difficult to prepare and requires heating before being edible (Smith 
1986b:153-154; Messner 2011).  Smith writes that tuckhaoe is prepared by wrapping the 
root in leaves and placing it in a “colepit; over it, one each side, they continue a great fire 
24 houres before they dare eat it.  Raw it is no better then poison…” (Smith 1986b:153-
154).  The unappealing taste or poisonous nature described is due to raphides, or calcium 
oxalate crystals, present in the tuber, which will pierce the skin when eaten without 
preparation (Messner 2011:72-73).  These raphides are destroyed through the heating 
process (Messner 2011:72-73). 
 
Medicinal Applications 
 Archaeobotany can be particularly useful in connecting plants and people in terms 
of medicinal applications of available plant species.  As previously mentioned. Morgan 
and Perry (2010) conducted a botanical, ethnographic, and historical study of Powhatan 
use of medicinal plants.  They identified 89 plants that treat ailments related to the eyes, 
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skin, bowels, nervous system, stomach, musculoskeletal system, lungs, gynecologic 
system, and fever (Morgan and Perry 2010:14, Appendix 1).  The authors also identified 
medicines used for veterinary practices (Morgan and Perry 2010: Appendix 1).  The 
English claimed that medical applications were not widespread throughout the Powhatan 
community and were mostly known by priests, but they argue that it was likely that the 
Powhatan grew increasingly unwilling to share the medical properties and their 
knowledge as hostile relations with the English grew over the course of time (Morgan 
and Perry 2010:12).   
 Morgan and Perry found that 38 of the 89 plants were woody species of which 
bark (11 types of species and 19 different remedies) and roots (seven types of species and 
16 different remedies) were most useful for medicinal purposes (Morgan and Perry 
2010:15).  They also identified about 89% of the medicinal plants as perennials (Morgan 
and Perry 2010:20).  Woody twigs, leaves, berries, buds, wood, and the plant as a whole 
were also used in medicines (Morgan and Perry 2010:15), as were the sap, berries, and 
plant stems (Morgan and Perry 2010:16).  John Smith describes one treatment involving 
acorns (Quercus spp.), a woody plant type, as “being boyled halfe a day in severall 
waters, at last afford a sweete oyle, which they keep in goards to anoint their heads ad 
joints” (Smith 1986b:151).  Even though the majority of Virginia flora is herbaceous 
(85%), Morgan and Perry found that in the Tidewater, herbaceous plants and woody 
plants each represented about half of the known medicinal remedies (Morgan and Perry 
2010:20). 
Herbaceous plant species make up the second largest category of medicinal plants 
of which roots (11 types of species and 20 different remedies), all tissue associated with a 
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plant (12 species and 13 remedies), and leaves (8 species and 11 remedies) were the plant 
morphologies most utilized (Morgan and Perry 2010:16).  Other herbaceous plant parts 
used in medicines include sap, berries, and plant stems (Morgan and Perry 2010:16).  
Bloodroot (Sanguinaria canadensis), also referred to as puccoon in the texts, is an 
example of an herbaceous root used for medicinal purposes (Morgan and Perry 2010:30).  
John Smith writes regarding bloodroot that it is used as a red powder and also for 
“…swellings, aches, anointing their joints, painting their heads, and garments” (Smith 
1986b:154).  Graminoids, or Poaceae and grasses, make up the final category and were 
used for 3 different remedies, including the roots of Andropogon glomeratus (or bushy 
bluestem [USDA, NRCS 2016]), which helped soothe hemorrhoids, poison ivy, and other 
skin itching (Morgan and Perry 2010:15-16).   
The terminology “wisacan” (or spellings similar in pronunciation) appears in 
various colonial texts, which William Merrill and Christian Feest believe represents a 
general word used to describe different medicines as opposed to one specific plant 
species (Merrill and Feest 1975).  It has been associated with milkweeds (Asclepias spp.) 
(Smith 1986b:154; Barbour 1986:154; Morgan and Perry 2010:24).  John Smith 
describes wighsacan as a small root used to soothe wounds and bruising (Smith 
1986b:154).  Gabriel Archer and George Percy classify “wisacan” or “weysake” as a 
liverwort (again referencing how the roots were used in the remedy) that aided “poisoned 
wounds” (Archer 1998a:110; Percy 1998b:136).  Percy further specifies that once applied 
the wound would heal within four to twenty hours (Percy 1998b:136).  Wisacan and 
puccoon are also included in conjuring ceremonies, and Strachey describes one example 
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of wisacan and puccoon as well as tobacco and copper as part of a ceremony to quell the 
river water during a storm (Strachey 1998:655). 
Archaeobotanical remains can be used to connect recovered plant species with 
medicinal practices.  The presence of herbaceous, woody, and Graminoid macrobotanical 
remains or phytoliths also are useful in drawing these associations.  The relationship 
between plants and medicine adds another layer of meaning and utility to the landscape 
as people interact with the environment to cultivate it to serve and sustain multi-facets of 
daily life.  The presence of wood charcoal, for example, not only suggests anthropogenic 
uses of fire for forest clearing or hunting, but can also represent subsistence tasks such as 
cooking or roasting.  In addition, wood charcoal is significant archaeobotanical evidence 
of utilitarian hearths for residential heating or remnants of housing construction.  
Medicine adds a final layer of task and activity associations for the identification of wood 
charcoal and arboreal microbotanical evidence since tree bark is an ingredient for a 
variety of medical remedies for a myriad of ailments (Morgan and Perry 2010). 
 
Shellfishing 
An important activity at Kiskiak and the Gouldman Oyster Shell Midden site is 
shellfishing and the shell midden features as well as expedient tools like flakes are 
evidence of this task occurring at the sites (Klein 1999).  The colonists describe shellfish, 
including mussels and oysters, on the banks of the rivers and the abundance of shellfish 
in the region in their narratives (Percy 1998a:90).  Strachey describes oysters as more 
than a foot long and writes that “whole banks and beds” are covered in oysters (Strachey 
1998:684).  The oysters are used in the short term by being boiled into a broth with 
mussels and flour and also prepared for long term use through drying (“And it is a great 
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thrift and husbandry with them to hang the oysters upon strings, being shal’d, and dried 
in the smoke, thereby to preserve them all the year” [Strachey 1998:684]).  Fire building 
is therefore an activity present on the landscape in connection with shellfishing.  This is 
observed by Percy who describes how he came upon a group of Powhatan who had built 
“a great fire” in wich they were roasting oysters (Percy 1998a:90).  Consequently, the 
presence of wood charcoal or wood phytoliths can be connected to the processing and 
cooking of shellfish. 
 Shellfish is also treated as a food used for times of the year when resources are 
sparser, and seasonal rounds are linked to shellfishing and shellfish consumption.  An 
example of a leaner time of year is June, which is described as a time of year when the 
corn is still growing, supplies from the previous year are running low, and the Powhatan 
rely most heavily on shellfish and fishing (The Governor and Council in Virginia 
1998:455).  Shellfishing is also related to adornment and dress; pearls and shells are 
described as jewelry (earrings and necklaces) (Archer 1998b:121), and shells are also 
referenced as cutting tools, e.g., for shaving hair (Strachey 1998:631; Percy 1998a:92).  
Shell is used as a tempering in ceramics, which is utilitarian in function (Stewart 1992:9; 
Rice 1987:229; Herlich 2011) but also may have symbolic significance as the white color 
of the shell and the shell itself in the ceramic temper may have symbolized in Algonquian 
cosmology the concepts of light, life, and knowledge (Hamell 1983:5-7; Hamell 
1992:457; Herlich 2011). 
Although gender and work as previously discussed should not be viewed through 
rigid demographic divisions, shellfishing is often historically and ethnographically 
connected with the work of women and children (Waselkov 1987; Bird and Bird 2000).  
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Feasting and shellfishing are interconnected (Gallivan 2016:93), and during one such 
gathering, Archer describes a Powhatan event during which boys were instructed to dive 
for mussels for the feast (Archer 1998a:113).  Observations of the process of shellfishing 
are limited in the historical documents from colonial Virginia, likely due to shellfishing’s 
connection to women’s work.  Consequently, this connection to the female spheres of the 
taskscape likely resulted in shellfishing being a lesser focus to the colonial writers than 
the activities occurring within the men’s sphere of work and daily life (Herlich 2011; 
Moss 1993; Waselkov 1987).  There is a more direct reference to women and shellfishing 
in Roger Williams’ A Key into the Language of America ([1643] 1827) pertaining to an 
Algonquian group, the Narragansett, in southern New England (Herlich 2011).  Williams 
describes shellfish as a food source for both winter and summer and that when the water 
is at low tide, women dig and collect the shellfish (Williams 1827:103-104; Williams and 
Bendremer 1997:144; Herlich 2011).  Observations of women’s work and shellfish also 
appear in ethnography from the northwest coast (Drucker 1955:42; Moss 1993:632, 648; 
Herlich 2011).   
 
Fishing 
 The fishing of finfish, differentiated from shellfishing, is identified as an 
important practice for coastal Algonquian peoples in the archaeological record, 
ethnography, and the historical documents.  Fish remains are present in the 
archaeological evidence from Kiskiak’s 1999-2000 excavations (Atkins and Bowen 
2005).  Henry Spelman highlights the summertime as when fish are important resource 
acquisition (Spelman 1998:487), while Strachey places fishing as an important activity in 
March through May (Strachey 1998:637).  Representations of Algonquian fishing are 
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present in the John White watercolors/Theodor de Bry engravings.  The imagery shows 
Algonquian men spearing fish from a canoe, and the weirs are visibly set up in the river 
to trap fish (White and de Bry 1871b).  William Strachey describes the process of making 
a canoe as such: “Their fishing is much in boats; these they call quintans, as the West 
Indians call their canoes.  They make them with one tree by burning and scraping away 
the coals with stones and shells…” (Strachey 1998:638-639).  Canoes are not the only 
tools required for fishing.  Rountree discusses how John Smith mentions how women 
make cordage out of leather or a hemp, which could be used for fishing lines or nets 
(Rountree 1989:34-35).  While fishing is typically associated with men’s work in the 
colonial texts (Rountree 1989:34), the process of preparing the tools for fishing and fish 
culinary preparation involved many members of the community, including women. 
 John Smith observed Powhatan individuals working at their weirs at the mouth of 
the Nansemond, also mentioning in this description how the shores they traveled along 
were composed of oyster banks [Smith 1998a:275]).  William Strachey provides a 
description of the design of a weir as a web of reeds placed in the water and constructed 
in such a way that the fish are caught and contained (Strachey 1998:633).  While fishing 
practices and the building of weirs contributed to the transformation of the landscape, 
fishing and the use of aquatic resources developed water spaces into their own taskscape 
as well as a part of the greater general taskscape.  Fishing contributed to the cultivation of 
bodies of water as it managed the fish population, but the weirs set up as longer-term 
structures for trapping fish were also an example of anthropogenic transformations of 
water spaces.  
	 	
 175 
 Evidence of fishing at Kiskiak and other coastal sites is limited to fish in the 
archaeological assemblage (which did appear in the 1999-2000 excavations [Atkins and 
Bowen 2005]) or the presence of a device for catching fish.  Fishhooks or obvious fishing 
implements have not been identified at Kiskiak, and nets or fishing lines are made of 
materials that quickly disintegrate.  Archaeobotany is potentially helpful in identifying 
this task through phytoliths from sediment or possibly from residues sonicated from 
cutting tools, which could reveal the presence of grasses that could have been used as 
nets or fishing lines.  However, Rountree and Turner suggest that Indian hemp (used for 
making cordage) was “silk-grass” or dogbane (Apocynum cannabinum) (Rountree and 
Turner 2002:100-101), and the family Apocynaceae, which Apocynum cannabinum 
belongs to, is not known to produce diagnostic phytoliths (Piperno 2006:7; USDA, 
NRCS 2016).  Pottery with net-impressed surfaces do imply the occurrence of net based 
fishing, and there are examples of net-impressed pottery at Kiskiak from various periods 
of time (including Mockley net-impressed and Accokeek Creek/Varina pottery) (Egloff 
and Potter 1982; Rountree 1989:35).  
 
Hunting 
The colonial documents include references to Algonquian hunts and the 
procurement of meat supplies.  The material containing references to hunting alludes to 
the community members involved as well as community practices and mobility.  For 
example, hunting is often mentioned in relationship to werowances (e.g., “They told us 
the rest were gone a-hunting with the werowance of Paspiha” [Percy 1998a:95]), and 
Spelman mentions how Powhatan participated in hunts as well [1998:489]).  Hunting is 
typically closely associated with men in the historical record of Algonquian Virginia, and 
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the text states how older men, women, and children tended to stay behind during these 
times (Smith 1998a).  For example, John Smith writes “But the people were most a-
hunting, save a few old men, women, and children that were tending their corn…” (Smith 
1998a:275).  However, the writing also indicates that women played a role in the hunting 
process: Strachey explains that on hunting trips women helped in carrying supplies and 
setting up temporary housing (Strachey 1998:639-640).  It seems that overall hunting was 
a cooperative practice involving many members of the community and more complex 
than a binary juxtaposition between male and female labor.  Hunting also played an 
important role in diplomatic relations as the results of the hunt would be featured in 
feasting events (Archer 1998a).  Archer described one such occasion when Powhatan 
“sent for another deer, which was roasted and after sod for us…Thus we sat banqueting 
all the forenoon” (Archer 1998a:110).  Like shellfish and plants cultivated and gathered, 
the products of hunting transcended subsistence and played important parts in power and 
political maneuvers.  
 References to hunting camps are present in the colonial literature.  Smith 
mentions staying at one of Powhatan’s “hunting towns” before reaching Werowocomoco 
(1998b:160).  Strachey describes how the houses constructed in the mountains, where the 
Powhatan would travel for hunting, resembled “a soldiers’ cabin” (1998:639).  These 
descriptions demonstrate the mobility of the Powhatan during the Early Colonial era 
between hunting locations in the west and settlements like Werowocomoco and Kiskiak 
in the east, closer to the Atlantic.  Although hunting was not necessarily specific to a 
season, movement to hunting camps around the fall line, toward the mountains in the 
west, is closely associated with the late fall (Rountree 1989:40-41).  Strachey mentions a 
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population dispersal in May, when after planting fields, the population lives off of the 
supplies of nuts and fish (Strachey 1998:637).  Strachey writes “But to mend their diet, 
some disperse themselves in small companies…”to hunt, shellfish, and collect plant 
resources (Strachey 1998:637).  It is likely that Kiskiak fulfilled different roles in 
Algonquian mobility throughout time.  However, the continuity of the site from the Late 
Archaic to the Early Colonial era implies that Kiskiak was not necessarily abandoned for 
long periods.  It is clear from the literature that Algonquian communities continued to 
move from east to west to follow seasonal productivities of natural resources.  It is 
probable that Kiskiak was at times a base camp, or a primary settlement, and a temporary 
site.  The continued return to the site to fulfill varying roles over time was part of the 
placemaking process through which Kiskiak became a persistent place on the landscape.  
Based on the ethnohistoric documents, it is likely that Kiskiak was a primary settlement 
during the Protohistoric-Early Colonial era, and the archaeological evidence suggests that 
this extended back in time to the Late Woodland and Middle Woodland periods as well.   
Hunting is itself a way of cultivating and managing the landscape, as the 
strategies and outcomes of the activity transform space and ecosystems.  The act of 
hunting decreases the animal population and it involves landscape management 
techniques.  For example, the use of fire (as mentioned in Chapter 3) is highlighted as an 
important example of human-environmental relationships often linked with hunting 
practices.  Hammett (2000) describes how the documents allude to fire as a way to 
promote hunting success – for example, by clearing vegetative undergrowth (Hammett 
2000:260-261; Miller 2001:122).  The removal of undergrowth would not only aid in 
movement across the landscape but would also promote plant diversity, which leads to a 
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more beneficial diet for the deer population (an important animal resource for the 
Powhatan) (Miller 2001:122).   
Anthropogenic uses of fire are an important subject in the historical ecology of 
pre-colonial North America, and studies on the impact and frequency of anthropogenic 
burning among indigenous populations occur in various regions (Wagner 2003:133-134; 
Anderson 2005).  Lightfoot et al. (2013a)’s long term study of indigenous anthropogenic 
fire use in central coastal California applies various archaeological research analyses, 
including macrobotanical (additionally anthracology, or the study of wood charcoal), 
phytoliths from sediments, pollen cores, and faunal, to assess anthropogenic burning 
practices in the region.  It is possible that, as with Lightfoot et al.’s prediction regarding 
central California, the Tidewater experienced a combination of fire practices that fall into 
what they identify as a spectrum between “immediate-return subsistence goals” (which 
includes hunting) and long-term community-organized acts of landscape burning to 
promote resource diversity and abundance (Lightfoot et al. 2013a:384-386).   
The use of fire was also part of the hunting process (although other types of 
hunting were utilized in the region, including trapping and stalking [Rountree 1989:39; 
Waselkov 1978:18]).  Fire was used to surround, drive, and trap the object of the hunt 
and was part of a more communal form of hunting (Waselkov 1978:22).  Spelman 
includes a similar account in his narrative [1998:640]), describing how hunts can involve 
from two to 300 individuals and how participants would “…set fire on the rank grass, 
[and] which the deer seeing fleeth from the fire” (Spelman 1998:488).   
Potential hunting tools found in the archaeological record include lithics.  Bows 
and arrows would be used during fire drives (as described by Spelman [1998:488]) or 
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during game stalking (Rountree 1989:39).  The activity of hunting also implies the 
eventual act of butchering the meat.  A small assemblage of projectile points was 
recovered from the Kiskiak site during the 2010-2011 excavations (15 total: five from 
Test Unit 28 and the remaining 10 found in test units throughout the non-shell midden 
parts of the site) and from the 1999-2000 excavations (12 in total: five from Test Unit 4) 
(Blanton et al. 2005).  Kiskiak includes a much greater quantity of flakes and potential 
expedient tools that may have played roles in the processing and butchering of the 
products of hunting.  The presence of wood charcoal in this particular study is not a 
suitable predictor of anthropogenic burning since the samples are designed to capture 
temporal scale rather than spatial scale (as seen in Cuthrell 2013).  In the future, a multi-
analysis study as designed by Lightfoot et. al (2013a and b) would be useful in trying to 
reconstruct the spatial and temporal scale of such practices in the Tidewater.  A faunal 
analysis is a future project for the Kiskiak site.  In the faunal analysis from the 1999-
2000’s excavations, potential game related animals include 202 mammal bones (of which 
potentially 23 are Odocileus virginianus or white-tailed deer and 7 are Procyon lotor or 
raccoon), 53 reptiles (of which 18 are species of turtle), and 2 birds (of which one is from 
a duck species) (Atkins and Bowen 2005).  This evidence supports the use of faunal 
resources in daily and task related activities at the site.   
 
Tool Use/Manufacture 
The historical documents help to connect archaeological and archaeobotanical 
remains to tools used and how they were utilized to shape the landscape as well as 
participate in and build the Tidewater Algonquian taskscape.  The discussion of tools is 
often closely discussed with trees and the manipulation of wood resources.  This includes 
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the felling of trees to build canoes (Percy 1998a:90) and the use of different types of 
woods to manufacture bows and arrows (for example, Strachey writes that “Their bows 
of some young plant, either of a the locus tree or of a wych [elm], which they bring to the 
form of ours by the scraping of a shell…Their arrows are made of straight young 
sprigs…” [Strachey 1998:666]).  In addition to weaponry, timber was used for shields 
(“…made of the bark of a tree, and hanged on their left shoulder to cover the side as they 
stand forth to shoot” [Spelman 1998:494]).  Baskets were also made from tree barks as 
well as what Spelman describes as hemp and straw (Spelman 1998:492). 
 Other tools described include a form of pickaxe made from wood and a deer horn 
(Strachey 1998:667), and hatchets for felling trees (Strachey 1998:667; Smith 
1998c:210).  The use of European tools to serve Algonquian needs is present in the text 
as Spelman describes how English shovels and spades are used for gardening and 
horticultural equipment (Spelman 1998:492).  Additionally, plants could play the role of 
dyes as Smith mentions how “…pocones,…a red root which then was esteem an 
excellent dye” (Smith 1998a:287).  Strachey includes a longer passage in which he 
narrates a list of different roots and berries to create a variety of colors for skin paint 
(Strachey 1998:629).  These dyes were used for adornment purposes (“some paint their 
bodies black, some red…” [Percy 1998a:92]).  The use of tools also falls into the 
category of clothing and jewelry manufacture (Percy 1998a:92).   
 Lithics present in the archaeological assemblage are also indicators of tool use.  
Michael Klein discusses the presence of expedient tools that might be connected with 
women’s work at coastal sites, and this debitage he argues might reflect the tasks that 
women were carrying out at shell midden sites (Klein 1999:147-148; Herlich 2011).  The 
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majority of the lithics in the Kiskiak shell midden are flakes or fire-cracked rock.  
Expedient tools cannot be explicitly linked to women’s work since gendered labor is 
more complicated than binary oppositions between men and women, and the creation of 
expedient tools likely occurred as a means to carry out many tasks regardless of 
demographic identities.  Disregarding whether or not there is a connection between 
expedient tools created to serve a myriad of purposes and women’s work, the lithics 
demonstrate that tasks, like shellfish and plant processing – tasks for which expedient 
tools might prove effective – were occurring at the site. 
 
Housing Construction  
 While many postholes were excavated at Kiskiak, there was no clear footprint of a 
dwelling.  It is clear from the postholes that structures were built, likely for housing, 
work, or storage spaces.  The postholes found in close proximity to the shell midden were 
more likely used as shelters or workspaces in association with the feature.  Aside from 
postholes, it can be difficult to find direct evidence of housing construction.  While it is 
important to acknowledge that wood charcoal can represent many different activities, 
house construction can be linked with it in the archaeobotanical remains.  The historic 
narratives do again indicate through their description of house building how communities 
moved, especially for hunting purposes; as Spelman writes, “And as the men goes further 
a-hunting, the women [goes before] follows to make houses, always carrying their mats 
with them” (Spelman 1998:487-488).  Housing construction tends to be associated with 
women’s work (Rountree 1989:62), but it seems the process of clearing land and 
accumulating materials would be a community process.  For example, Percy describes 
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walking through the forest and coming upon fires that had been set to clear the grasses, 
which he suggests are for readying a site for housing construction (Percy 1998a:90-91). 
The colonial texts offer visual descriptions of what Kiskiak may have looked like 
during the Early Colonial era, and likely further back in time when the site was treated as 
a base camp or primary settlement.  Archer describes Powhatan towns as near the 
riverfronts and about a 1 to 1.5 miles in area (Archer 1998c:123).  Strachey discusses the 
proximity of towns to water sources as “Their habitations, or towns, are for the most part 
by the rivers or not far distant from fresh springs, commonly upon the rise of a hill…” 
(Strachey 1998:635).  The dwellings could accommodate forty to fifty individuals, 
organized by families, and the composition of the dwellings included reeds, tree bark, 
grasses, and cane (Archer 1998c:123; Strachey 1998:636).  Tree bark was especially 
useful for roofing as it provided protection from the sun and from storms and also helped 
to cool the building in the summer months (Strachey 1998:430).  Different types of mats 
are mentioned in relationship to the house, including as sleeping surfaces (Strachey 
1998:636).  
 
Pottery Making 
 As with shellfishing, there are few direct references describing the process of 
pottery making or detailed observations of this occurring in the presence of the colonial 
writers.  Pottery making may have been overlooked for the same reason as shellfishing, 
as pottery making may be within the sphere of women’s work (Williams and Bendremer 
1997; Herlich 2011).  For example, John Smith includes the making of baskets and pots 
in his list of tasks assigned to women and children (Smith 2007:284; Strachey 1998:672).  
The abundance of ceramics in the Kiskiak shell midden, Gouldman Oyster Shell Midden, 
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and Werowocomoco connect the sites to pottery making.  It is possible that these vessels 
were made in other locations and imported to the sites.  However, in an archaeometric 
study of sherds from Maycock’s Point, the ceramics were from local sources (Steadman 
2008:65; Herlich 2011).  A cordage twist study of the surface treatment of cord-marked 
ceramics from Tidewater Virginia also connects ceramic sherd tempers to cordage twist 
directions (Hayden 2009; Herlich 2011; Gallivan 2011, 2016:69-71).  For example, 
sherds that have lithic and sand tempering (Varina) exhibit two cordage twist directions 
(possibly indicating distinct groups of people who were educated in distinct methods of 
pottery making) and that sherds with shell tempering (Mockley) tend to have a consistent 
cordage twist direction (Hayden 2009:29, 42-43; Herlich 2011; Gallivan 2011, 2016:69-
71).  Ceramics are important for cooking and storage of plant species.  I sonicated a small 
sample of ceramic sherds from the Kiskiak shell midden to connect phytoliths and starch 
grains to vessel usages (Chapters 7 and 8). 
 
Feasting 
 Feasts can be a part of ritual and ceremony, but the colonial documents discuss 
political feasting and allude to other occasions for such gatherings.  The shell midden, a 
feature focused on the refuse of daily practices and food production, is a likely site for 
such an activity to take place.  The shell midden at Kiskiak contains a diversity of 
artifacts, including pot drops or the sherds comprising an entire vessel found in close 
proximity.  Lithic tools like flakes and grinding stones suggest different types of 
processing.  Botanical remains as well as the charcoal rich black or very dark brown 
sediment of the midden strata suggest an intense amount of activity occurring at the site.   
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Smith describes one feast as: “The feast was set, consisting of all the savage 
dainities they could devise: fruit in baskets, fish and flesh in wooden platters.  Beans and 
peas there wanted not for 20 hogs, some attending, others singing and dancing about 
them…” (Smith 1998a:281).  In addition to fish, beans, and peas, the texts also reference 
mulberries, strawberries, chestnuts, chinquapins (from which “…they make both broath 
and bread for their chiefe men, or at their greatest feasts” [Smith 1986b:153]), broth, 
succotash (corn and bean combination), and bread (made of maize) as items prepared for 
a feast (Archer 1998a:106; Smith 1986b:153; Percy 1998a:91; Smith 1998b:172; Haile 
footnote 1998:172).  These feasting events also included tobacco (Archer 1998a:113).  
When comparing the height-to-width ratio of a vessel based on the curvature of a sherd, 
wider vessels (bowls) are more likely to have been used for serving or for eating while 
taller vessels (jars) are more likely to have been used for storage (Herlich 2011).  The 
majority of the vessels in the Middle Woodland portion of the shell midden are bowls 
while there is a greater proportion of jars in the Late Woodland part of the midden 
(Herlich 2011).  Although the historic documents frequently indicate feasting, it may be 
that the scale of the feast events changed from the Middle Woodland to the Late 
Woodland, with Kiskiak used as a primary feasting location and host of large gatherings 
creating an abundance of feasting related artifacts, while in the Late Woodland the scale 
of the feast was smaller and primarily for the members of a village community. 
The historic documents describe werowances or Powhatan himself hosting feasts; 
for example, Smith writes about one meeting between Captain Newport and Powhatan 
that “Captain Nuport arrived towards evening, whom the king presented with six great 
platters of fine bread…” (Smith 1998b:172).  Women played important roles in the 
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feasts, helping to prepare and serve the meals (Archer 1998a:106) as well as partaking in 
dancing and entertainment (Smith 1998a:280-281).  There is also an example of a female 
werowance of Appamatuck who used the promise of a feast to separate the English from 
their weapons (Strachey 1998:622).  The presence of feasting within the taskscape 
incorporates all community members and is a result of many activities within a taskscape.   
 
Ceremony 
 The significance of plants is further expanded by their presence in symbolic acts 
outside the realm of tasks, but consequently their roles in these activities provide new 
levels of meaning to their other associated tasks.  One example is the use of beans as a 
method of counting and of communication between the Powhatan and the English 
(Archer 1998a:114).  As previously mentioned, medicinal plants were used in conjuring 
ceremonies, but other types of plants were used in rituals as well.  John Smith describes 
one such practice in which grains of wheat are laid out in a circle (Smith 1998b:163).  
Smith discusses how the Powhatan use plants to draw a map of their landscape, thereby 
connecting plants and ontology (Smith 1998a:238; Gallivan 2007:93-94).  This map 
making was observed by John Smith, who explains how during an invocation, priests 
created an image of the Powhatan landscape by creating a circle of corn meal to represent 
the land (or Tsenacomacoh), which was encompassed by two circles of maize kernels to 
represent the ocean, which were connected by sticks as a representation of the colonists’ 
homeland (Gallivan 2007:94; Smith 1998a:238).   
 There are also references to gourds or squashes in ritual activities (Smith 
1986b:170).  In a John White watercolor/Theodor de Bry engraving of a ceremony, 
people are holding gourds as rattles in the forefront of a riverine landscape (White and de 
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Bry 1871a).  For example, in the previously described ritual documented by John Smith 
he writes that “Then all with their rattles began a song, which ended, the chief priest laid 
down five wheat corns…” (Smith 1998a:237-8).  Phytoliths of squashes present at 
Kiskiak and neighboring Maycock’s Point are useful for drawing connections between 
the coastal landscape and ceremonial events (Cummings and Dexter 2005).  Ceremonies 
and feasting are frequently associated with the fall months (September through 
November), which can be connected to Kiskiak through the abundance of nut mast in the 
macrobotanical remains (Smith 1986b:157).  Ceremony also involved many members of 
the community.  The Huskanow ceremony, a rite of passage for boys in the community, 
is related by William White, who left Jamestown in 1608 to live with the Rapahannock 
(Williamson 2003).  He writes that during the ceremony participants “…continued two 
days dancing in a circle of a quarter of a mile in two companies…They had rattles in their 
hands” (White 1998:138).  The ceremony included the werowance (representing different 
ranked individuals participating in the ceremony) and individuals of different ages (adults 
and children) (White 1998).  Plants are incorporated into the ceremony events as women 
present moss and wood to the boys embarking in the ceremony, and White describes how 
the children are wreathed with a variety of leaves and branches (White 1998:139).  
Margaret Holmes Williamson (2003) draws ceremonial associations between wilderness 
and settlement as the boys are sent to the wilderness to connect with the spiritual world 
and return as adults.   
 Gardening and plants also played a role in the ontological views of life and death.  
Strachey recounts the description of the afterlife related to him by a boy (Strachey 
1998:661).  Upon dying, an individual sees a plain bordered with fruiting trees and a path 
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that leads toward the east where the sun rises (Strachey 1998:661).  This path is in the 
direction of the house of a goddess who has prepared for all visitors “…uskatahomen and 
pokahichary – which is green corn bruised and boiled, and walnuts beaten small, then 
washed from the shells with a quantity of water, which makes a kind of milk…” 
(Strachey 1998:661).  After visiting the goddess, the individual passes onto the house of 
the god, the Great Hare, where dancing, feasting, and singing take place (Strachey 
1998:661).   
 While rituals and ceremony may not be daily occurrences, the coastal landscape 
includes these events.  The products of the daily taskscape are incorporated into these 
rituals and ceremonies, providing multiple levels of significance to these activities and 
their outcomes.  These ceremonies are mostly ephemeral in terms of their preservation in 
the archaeological record, but connections can be made between archaeobotanical 
representations of plant species and descriptions of the involvement of these plant species 
in rituals and ceremonies.  Evidence of ritual in the archaeological record is most 
promising in terms of the remains of a feast or an event requiring the processing of food 
and an abundance of serving vessels (Herlich 2011). 
 
Child Rearing 
 The colonial documents have several references to the process to childhood and 
childcare in Powhatan society.  While it is difficult to identify age and family interaction 
through the archaeological record, it can be assumed that these interactions took place 
within community life.  References to childhood include the Huskanaw ceremony as 
previously discussed as well as discussions of tasks and activities involving women 
(typically the documents state that it is women and children performing such tasks).  
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Ceremony and feasting are associated with birth and children.  Spelman describes how 
after the birth of a child, the father names the infant and then “…the rest of the day is 
spent in feasting and dancing” (Spelman 1998:490).  Strachey elaborates, stating that 
initially boys are named by their mothers and that later in a boy’s life as they begin to 
participate in male activities like hunting and fishing, their fathers assign them new 
names so that individuals in the community carry different names throughout their lives 
(Strachey 1998:671).  Strachey describes a rigorous training process for perfecting the 
use of the bow and arrow (Strachey 1998:67-671).  It is clear from the documents that 
both mothers and fathers play important roles in the education and socialization of 
children into community and adult life (Strachey 1998:670-671).  Children are important 
for connecting villages within the Powhatan chiefdom.  Spelman explains that Powhatan 
would marry women from different communities so that a child from each village would 
be one of his descendants (Spelman 1998:488-489).  It is possible that Kiskiak was 
connected to Werowocomoco and Powhatan through marriage and children. 
 
Recreation 
 Other activities occurring at the site fall into the category of recreation or sport.  
Henry Spelman describes a dance in which both men and women take part (he writes that 
“When they meet at feasts or otherwise, they use sports much like to ours here in 
England, as their dancing, which is like our Derbyshire hornpipe: a man first and then a 
woman…” [Spelman 1998:495]).  There is also reference to musical instruments: for 
example, Percy mentions a werowance playing a reed flute (Percy 1998a:93).  As 
previously mentioned, gourds and squashes are used as rattles, which Strachey describes 
as a form of musical instrument in addition to components in rituals and feasting (“But 
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their chief instruments are rattles made of small gourds or pumpion shells” [Strachey 
1998:642]).  These instruments and sporting goods likely do not preserve well in the 
archaeological record, but the presence of Cucurbitaceae (squash/gourd family) 
phytoliths might indicate the past presence of rattles at a site.  This is the case for the 
Middle Woodland phytolith assemblages at the sites of both Maycock’s Point and 
Kiskiak. 
 
Other Tasks and Activities 
 There are many more potential tasks and activities, beyond what has been 
described in this chapter, that are difficult to identify in the archaeological record.  This 
includes obtaining water for the site (William Strachey only identifies water as a 
Powhatan beverage: “Their drink is as the Turk’s – clear water” [Strachey 1998:638).  
However, ceramic vessels can imply the presence of water for drinking or cooking.  
Bathing is another more ephemeral but assumed activity, although Archer does describe 
that tobacco is added to the water prior to a bath (Archer 1998c:123); therefore, the 
presence of tobacco in the archaeological record could connect to bathing (Archer 
1998c:123).   
 
Archaeobotany and Taskscapes 
 As presented in this chapter, archaeobotanical remains from Tidewater 
Algonquian sites can uncover a variety of cultural, symbolic, and historical meanings and 
can be linked to a variety of tasks and activities.  By outlining the activities referenced in 
the ethnohistory and which types of archaeological remains might help to connect the site 
to activities within a taskscape, it makes it possible to categorically discuss changes and 
	 	
 190 
consistencies in social and physical landscape of the Tidewater over time.  The 
application of the taskscape model emphasizes how these tasks move in concert with one 
another and affect the human experience as well as ecological life at the site.  The 
historical documents and ethnohistories are helpful for linking the archaeobotanical and 
archaeological remains to gender and labor divisions.  These connections between 
gender, tasks, and spheres of daily life make it possible to envision gendered landscapes 
and where they converge and diverge within the greater taskscape.   
The example of planting and clearing land for fields and horticulture depicts the 
overlaps of gendered landscapes.  The historical documents present a cooperative system 
in which men cleared the land to open space for planting and women carried out the 
planting itself (Strachey 1998; Smith 1986a and b; Barbour 1986; Hariot [1871] 2003).  
When products of horticulture are recovered in the archaeobotanical remains, these 
gender and labor associations between population demographics and activity builds 
layers to the landscape.  Similarly, fishing is associated with men’s work in the historical 
record and shellfishing with women’s work (Williams and Bendremer 1997; Klein 1999), 
which develops aquatic resources as layered gendered taskscapes.  The banks and waters 
of the Chesapeake estuaries were exploited for different resources by distinct labor 
groups, and through practice, the aquatic resources were shaped and reshaped through 
gendered labor.  As these practices modified the landscape, these human-environmental 
related tasks also brought social significance to the labor group.  Throughout these 
activities, the products of their labor and contribution to the larger community could 
effectively elevate power for the group through these activities (e.g., shellfishing and 
mobility in Williams and Bendremer 1997). 
	 	
 191 
The archaeobotanical products present in the shell midden point to distinct 
habitats included in plant harvesting, gathering, and management.  The close association 
between women’s work and plant collection opens spaces comprising the ecological 
mosaic (Hammett 1992, 2000) as gendered landscapes.  It develops the female sphere 
beyond domestic spaces within a village or near the shell midden where different types of 
food and tool processing occurred as in the cases of the sites included in this dissertation.  
The literature traditionally suggests a close association between hunting, fishing, and 
men’s work (Smith 2007), placing men outside the domestic sphere, but these gender-
normative categorizations are likely more complex.  Archaeobotanical and archaeological 
remains demonstrate a broad diversity of activities at coastal sites and shell middens that 
should not be limited to one demographic.  A plurality of genders and ages occupy and 
transform domestic spaces and are part of the shell midden taskscape.  The 
archaeobotanical remains illustrate how activities and tasks at shell midden sites 
represent domestic and public spaces, sometimes working cooperatively and at other 
times working simultaneously.  The gendered landscape reveals less of male-versus-
female spheres and more about how these faceted taskscapes overlap and merge into a 
broader landscape.    
 
 As previously mentioned, the samples collected for this dissertation were chosen 
to represent different time periods of Tidewater Virginia history (Late Archaic, Early 
Woodland, Middle Woodland, Late Woodland, Protohistoric/Early Colonial era).  This 
interest in time scale is driven by questions pertaining to historical ecological change and 
changing taskscapes.  In the future, it will be important to add more sites and samples 
from different types of features to continue to build more broadly on archaeobotanical 
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uses of space.  The inclusion of different types of archaeobotanical analyses and the 
extraction of botanical remains from artifacts is important for developing connections 
between plants, activities, and landscape use and design.  The combination of 
archaeobotanical methods expands the list of plant species present at the site by 
accounting for variations in plant preservation rates.  The following chapter (Chapter 7) 
will discuss the results of these analyses and how they address historical ecology, 
gendered landscapes, and taskscapes in the region.   
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Chapter 7 
Archaeobotany and Algonquian Shell Midden Taskscapes 
 
The following is a review of the paleoethnobotanical findings at Kiskiak, the 
Gouldman Oyster Shell Midden, and Werowocomoco.  The macrobotany and 
microbotany included in this dissertation are presented and interpreted in terms of the 
comparative or transformative taskscapes, historical ecological implications, and 
domestic versus wild resource procurement strategies at these sites over time.  The 
chapter reviews the macrobotanical and microbotanical findings (phytolith residues from 
sediment and starch grain and phytolith residues from artifacts) for each site and the 
diversity of activities and practices that connect to the archaeobotanical remains and 
archaeological material culture.   
The data from these archaeobotanical methods are the products of human-
environmental dynamics, subsistence strategies, and daily tasks and practices.  Each line 
of archaeobotanical analysis provides a list of plant species, and in some examples the 
specific part of the plant utilized, in the archaeological record.  The archaeological 
material culture and descriptions in the historic narratives help to develop how the 
archaeobotany weaves into the Algonquian landscape.  The time scale of the samples and 
chronology of the findings will be discussed in more detail in Chapter 8 where I discuss 
the relationship between time, archaeobotanical remains, and activity changes in the 
region.   
 
Kiskiak Archaeobotany and Taskscapes 
 Samples were collected from the Kiskiak site for phytolith analysis from 
sediments and artifacts, starch grain analysis from artifact residues, and macrobotanical 
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analysis from sediment flotation.  The following is a presentation of the results of these 
analyses as well as interpretations of the Kiskiak site in terms of historical ecology, 
gendered labor divisions, and task diversities comprising distinct taskscapes of the site’s 
history. 
 
Kiskiak Macrobotany 
 Sediment samples from TU 28, 40, and 41 (Table 7.1) were floted for 
macrobotanical analysis; Justine McKnight analyzed sediment flotation from TU 4 as 
well.  The macrobotanical remains broaden the species richness of plant remains by 
including evidence of past plant use that is visible to the naked eye.  The volume of 
flotation was subsampled so that each sample represented about 10L of sediment, which 
allows for the relationship between quantities of plant remains between samples to be 
comparable.  These remains at Kiskiak are primarily wood charcoal, nutshell, seeds, and 
parenchyma tissue.  The macrobotanical remains from the shell midden are quite battered 
and eroded making identification for many of the remains difficult.  General categories 
were used for wood and nutshell.  Nutshell was divided into thin (primarily acorn and 
chestnut) versus thick nutshell (primarily hickory and black walnut) (McKnight, personal 
communication 2012).  Since the primary questions in this dissertation pertain to tasks, 
these categories are sufficient for gauging activities and tasks at the site.  In the cases of 
samples that had been sorted previous to the 10L subsampling strategy, a ratio of 10 liters 
to total liters was used to proportion the total counts and weights and a random selection 
based on the ratio was used to select the cases of single example remains like seeds.  I 
consulted with McKnight and Morell-Hart on species identifications.   
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A total of 860 seeds were recovered from the Kiskiak flotation samples (447 from 
TU 40, 279 from TU 41, and 134 from TU 28).  Test Unit 40 included 33 different types 
of seeds, of which 19 are unknowns.  Test Unit 41 included 43 distinct seed types, of 
which 33 represent different unknown seed types.  Test Unit 28 included 26 different 
seed types, of which 22 types are unknowns.  The quantities of seeds and distinct seed 
types between the test units demonstrates different activity use and site preservation.  
More seeds were recovered from TU 40, the edge of the midden than from the units 
closer to the heart of the midden.  The preservation of these seeds on the edge was also 
better as more seeds could be identified or tentatively identified with a plant species.  A 
greater diversity of seed types was present in TU 41 than TU 40, which might indicate 
the occurrence of repeated tasks at the midden’s edge, resulting in a deposition of similar 
seed and plant varieties over time.  This is similar to the richness of plant species 
recovered from phytolith residues extracted from the edge of the midden (less rich in 
species number) versus the center of the midden (greater number of plant species).    
 In addition to wood charcoal, nutshell, and seeds, another significant 
macrobotanical category is parenchyma tissue.  Three hundred fifty-nine pieces of 
parenchyma were recovered from the flotation samples, weighing a total of 1.02 grams.  
The majority of the tissue was present in TU 40 (65.46% of the total parenchyma tissue 
and 70.02% of the total weight).  The connection between an abundance of plant tissue 
and the midden’s edge is logical, as through daily tasks and activities the processing of 
plants for different purposes would result in the deposition in this area of various plant 
morphologies.  
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Based upon the macrobotanical evidence from the floted sediments, there is a 
diversity of activities occurring at Kiskiak.  Dan Moerman compiled ethnographic details 
of plant use by Native North American groups, including the Cherokee and Iroquois 
(Native American Ethnobotany Database 2003; Moerman 1998; Messner 2011:12).  The 
wood charcoal is indicative of many practices, including forest clearing, building 
construction, cooking, and the processing of floral and faunal remains.  Various tree 
species, from roots to saplings to bark, are also observed to have been used in basketry 
and the production of various tools and structures (Moerman 1998, 2003; Moerman 2003 
references Hamel and Chiltoskey 1975:38; Rountree 1989:60-61).  The varieties of 
nutshell representing different species by their morphologies show silviculture, nut 
gathering, and nut processing at the site.  Nut-producing tree species, including Carya 
spp. (hickory), Quercus spp. (oak), and Juglans nigra (black walnut), are recorded 
ethnographically as having medicinal purposes as well as a role in culinary practices 
(Moerman 2003; Moerman 2003 references Hamel and Chiltoskey 1975:38 and Herrick 
1977:296, 302; Hutchens 1992).   
 The species potentially represented by the charred seeds also illuminate various 
practices in addition to plant gathering, processing, and cooking.  Acalypha sp. 
(copperleaf), which is a member of the Euphorbiaceae (spurge) family is identified as a 
plant with medicinal properties (Moerman 1998, 2003; Moerman 2003 references Hamel 
and Chiltoskey 1975:38 and Herrick 1977:61).  Chenopodium/Amaranthus spp. is an 
economic genus used in culinary and medicinal practices (Moerman 1998, 2003; 
Moerman 2003 references Hamel and Chiltoskey 1975:38 and Herrick 1977:23, 42).  It is 
documented to be harvested for both starchy seeds as well as leaves, which are rich in 
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nutrients (Messner 2011:121).  Cyperus esculentes (yellow nutsedge) is a member of the 
Cyperaceae (sedge) family, and the roots of this plant are harvested and tend to grow in 
disturbed habitats (Messner 2011:25).  It is possible that the seed representatives of the 
Cyperaceae family connect with this.  Galium spp., Ilex cf. opaca, Scutellaria spp., 
Viburnum spp., and members of the Solanaceae (nightshade) family are recorded as 
having ethnographic medicinal uses (Moerman 1998, 2003; Moerman 2003 references 
Hamel and Chiltoskey 1975:38, 43, 46, 62; Hutchens 1992:172-173).  Ilex cf. opaca is 
also known to have been used in dyes and its wood for sculpting purposes (Moerman 
1998, 2003; Moerman 2003 references Hamel and Chiltoskey 1975:38, 74).  Similarly, 
members of the Magnoliaceae (magnolia) family and Pinaceae (pine) family serve 
medicinal purposes and their tree timbers are used in various construction, including for 
canoes in the case of pine (Moerman 1998, 2003; Moerman 2003 references Hamel and 
Chiltoskey 1975:44, 49).   
Rosaceae (rose) family species include a number of fruiting species, including 
strawberries (Fragaria sp.), chokeberries (Photinia sp., [syn. Aronia], and plums (Prunus 
sp.) (Messner 2011:19).  These fruiting trees tend to thrive in edge habitats near water 
and open spaces, which, like Cyperaceae family evidence, opens up the plant harvesting 
landscape to these spaces (Messner 2011:19).  Additionally, evidence of cf. Fabaceae 
(legume) family seeds and Zea mays indicate planting, harvesting, and the practices 
associated with horticulture or gardening.  Fabaceae species also produce edible tubers 
(Messner 2011:25).   
 
Phytolith Data from Sediments and Review of Plant Species Families 
 For the silt and sand fractions of the phytolith residues (Appendix A), the 
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objective was to identify one hundred phytoliths, totaling 200 phytoliths per sample.  The 
silt fraction of the sediment samples studied in this dissertation in general had an 
abundance of phytoliths, making the 100 count possible to complete.  However, the sand 
fractions were sparse, requiring that upwards of four slides be made per sample with little 
silica present.  A flotation of the phytolith residue was attempted to try to create slides 
with greater densities, but this had little impact on the phytolith count for the sand 
fractions.  This indicates a low representation of large phytoliths in the samples. 
 
Annonaceae (Custard Apple) Family 
 The primary example of Annonaceae family species in the Chesapeake is Asimina 
sp., or pawpaw.  The pawpaw produces an edible fruit that ripens in the late summer and 
early fall (Weakley et al. 2012:227-228).  Fleshy fruits like the pawpaw tend to grow on 
the edges of forests and waterways as well as in disturbed spaces like gardens and 
agricultural plots (Scarry 2003:68).  This species represents plant gathering, culinary 
practices, and possibly landscape management.  This species is represented in the Kiskiak 
phytolith residues, and there are tentatively identified representatives in the Gouldman 
Oyster Shell Midden and Werowocomoco residues as well. 
 
Asteraceae (Sunflower) Family 
 The Asteraceae family is particularly important for its economic potential as a 
producer of oily seeds (Messner 2011:29).  Helianthus annuus (sunflower) and Iva annua 
(marshelder) are members of the Asteraceae family that are part of the Eastern 
Horticultural Complex, documented to have been domesticated approximately 4,000 
years ago (Messner 2011:30).  In addition to the crop potential of Asteraceae family 
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members, there are species within the family demonstrating medicinal properties, 
including Eupatorium spp. as ingredients in tonics (Morgan and Perry 2010:25).  Species 
of Asteraceae prefer disturbed habitats, such as the Eupatorium spp. and Helianthus spp. 
(Weakley et al. 2012:325, 339).  This family is not represented in the phytolith residues 
but did appear in a control sample from Kiskiak. 
 
Figure 7.1: Asteraceae Family: Inflorescence plate present in Kiskiak control sample 
from sand fraction.  
 
Arecaceae (Palm) Family 
Spinulose spheres have appeared in samples from all three sites, which represent 
the early Middle Woodland (roughly 300 BC to AD 200) to the Late 
Woodland/Protohistoric (ca. AD 1600) period.  Spinulose spheres also appear in control 
samples from Kiskiak and Werowocomoco (control samples were not available from the 
Gouldman site).  A hypothesis for the presence of palm in the samples is that Native 
groups in coastal North Carolina used palm species, and palm phytoliths ended up in the 
archaeological record in coastal Virginia through various interactions, including trade, 
feasting, and migration events.  An article published in 2006 indicates that biologists at 
Duke University had located a native stand of Sabal minor (dwarf or swamp palmetto) in 
Martin County, North Carolina (Tripp and Dexter 2006).  They claim that this is the 
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northernmost stand of palms, which is based on a survey of herbaria collections, and the 
first to be found in the Roanoke River basin and Albemarle Sound drainage system 
(Tripp and Dexter 2006:174). 
An interesting comparison is a site in Georgia that identified Arecaceae spheres in 
the microbotanical remains.  This region of southwestern Georgia is not supposed to have 
a high concentration of palm, yet 40 to 70% of the phytolith residue samples are 
Arecaceae (Bonhage-Freund et al. 2011:173).  The author theorizes that the palm was 
only used for short periods of times, explaining why it does not appear in the pollen 
record (Pluckhahn 2011:189-190).  This could be a parallel to Kiskiak, despite the 
significantly lower percentage of Arecaceae phytoliths (around 4% maximum), since 
palm does not appear in the pollen core associated with the site.  Like the samples in this 
dissertation, the site in Georgia also did not find palm in its macrobotanical remains. 
Another hypothesis is that the climate in Virginia was different (the Medieval 
Warm Anomaly from AD 400 to 900 was followed by a cool period, or Little Ice Age, 
from AD 1050 to 1750) – in other words, that it was conducive for palm growth during 
warmer periods of time in the region prior to the Little Ice Age (Rick et al. 2016:6571; 
Gallivan 2003:17-18; Gallivan 2016:77-78).  Literature also indicates that there are 
species of palms (hardy palms) that can survive in up to five degrees below zero 
Fahrenheit (Tripp and Dexter 2006).  There are no natural or physical barriers between 
coastal North Carolina and Virginia, and it is not difficult to imagine that palm could 
have migrated north, especially to the area of Kiskiak and Werowocomoco.  This 
becomes potentially more problematic when factoring in the Gouldman Oyster Shell 
Midden site because it is farther north, but it is plausible that if the climate was 
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conducive to growth the plant could have moved north through numerous means (people, 
animals, environment). 
In the article about Sabal minor in Martin County, North Carolina, it is described 
as “one of the hardiest palms in existence,” thriving in swamps and flood plains, and 
dispersing through water via its floating fruit (Tripp and Dexter 2006:172).  Not only 
does this description make the possibility of Sabal minor finding its way into coastal 
Virginia likely, but it makes a strong argument that it could have been cultivated in 
coastal Virginia had there been the desire for it.  However, according to botanist Kyle 
Wallick at the US Botanic Garden (Wallick, personal communication 2015), it is 
problematic that there are not remaining stands of native palm in Virginia if in fact it had 
migrated to the area.  Possibly, there were stands present at one time but they could not 
be sustained without human interference.  
 
Figure 7.2: Arecaceae Family: Archaeological spinulose sphere from Kiskiak site (TU 
40 Stratum/Level 4a, Context 422, silt fraction) 
 
Cucurbitaceae (Squash and Gourd) Family 
As discussed more extensively in Chapter 6, cucurbits played important roles in 
maize, beans, and squash horticulture and had practical uses in daily life and ceremonies.  
Cucurbitaceae phytoliths were identified in all seven sediment samples analyzed from 
	 	
 206 
Maycock’s Point, a Middle Woodland shell midden site on the James River that was 
contemporaneous with Kiskiak’s Middle Woodland component (Cummings and Dexter 
2005).  There are Cucurbitaceae phytoliths tentatively identified in the residues from all 
three sites.  
Cyperaceae (Sedge) Family 
 An economic example of a member of the Cyperaceae family is Cyprus 
esculentus, or yellow nutsedge, which grows in disturbed habitats and has an edible root 
(Messner 2011:25).  Conical-shaped phytoliths from the achenes of Cyperaceae family 
species appear in sediments samples from all three sites in this dissertation.  
 
Dicot Woods 
Despite the large amount of wood charcoal in the archaeological samples, 
arboreal spheres were relatively few in number, outnumbered by Poaceae phytoliths.  The 
minimal presence of arboreal spheres in the archaeological samples may be related to the 
forest progression in the coastal plain.   
 
Figure 7.3: Archaeological example of an arboreal sphere from the Gouldman Oyster 
Shell Midden (Lot 76, TU 16 Stratum 3, sand fraction) 
 
 
Fabaceae (Legume) Family 
 Evidence of the Fabaceae family appears archaeologically in Virginia in the 13th 
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century, and a macrobotanical bean remain from Werowocomoco was dated to the 
fifteenth century (Gallivan and McKnight 2008).  An example of a Fabaceae phytolith is 
tentatively identified from the Kiskiak phytolith residues. 
 
Figure 7.4: Fabaceae Family: Possible Phaseolus spp. hook shaped phytolith identified 
in Kiskiak’s shell midden (TU 41 Stratum/Level 3a, Context 415, silt fraction) 
 
Magnoliaceae (Magnolia) Family Phytoliths 
 The presence or absence of Magnoliaceae family species provide information on 
landscape as well as the possibility of medicinal practices (Morgan and Perry 2010).  
Within the Magnolia genus, Magnolia virginiana, or sweetbay magnolia, tends to grow 
in swampy areas and in nutrient-poor soil (Weakley et al. 2012:711-712).  It is recorded 
to have medicinal uses as a stimulant and to assuage fever (Morgan and Perry 2010:27).  
Liriodendron tulipifera is present throughout Virginia and tends to grow in different 
types of plant communities, including moderate to dry forests, floodplain forests, 
swampy areas, and aged fields (Weakley et al. 2012:709-710).  Tulip-poplar tends to be 
fast growing and is a plant species found in the first phase of forest growth (Weakley et 
al. 2012:710).  Liriodendron tulipifera bark and leaves are recorded as being medicinally 
used as a stimulant and a pain reliever (Morgan and Perry 2010:26).  The project’s 
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samples included few phytoliths representing or potentially representing Magnoliaceae. 
 
Poaceae (Grass) Family 
 The proliferation of annual grasses is in part an anthropogenic process since the 
burning and clearing of land makes it possible for plant species requiring disturbed 
habitats to thrive (Messner 2011:29; Smith 1992).  The subfamily designations assigned 
to the phytoliths are important for gauging the ecological habitats present at different 
points in time at Kiskiak and comparatively with the Gouldman Oyster Shell Midden and 
Werowocomoco.  Cool-season grasses (producing seeds in the springtime) include 
members of the Pooideae subfamily, while grasses producing seeds in the fall include the 
Panicoideae subfamily (Messner 2011:30-32).  Panicoideae subfamily species prefer 
mesic habitats while Chloridoideae subfamily species (also warm-season grasses) are 
suited for dry conditions (Cummings and Ladwig 2013:4), which helps to differentiate 
information about the climate within warm season grassland (Piperno 2006:33-34).  
Members of the Pooideae subfamily include important economic species like Hordeum 
pusillum, or little barley, and Phalaris caroliniana, maygrass, which have been identified 
as domesticated plant species or associated with domesticated plants by the Late Archaic 
period (Messner 2011:33).  These plants produce oily seeds and are ethnographically 
recorded as being harvested in the spring or early summer, replenishing winter supplies 
(Messner 2011:33; Scarry 2003:55, 71).  Bambusoideae subfamily species, Zizania 
aquatica, or wild rice, produces oily seeds in the late summer or early fall, replenishing 
grain stores from the spring harvest (Scarry 2003:55, 71).  
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Figure 7.5: Chloridoideae subfamily: archaeological example of short saddle from the 
Kiskiak shell midden (TU 40 Stratum/Level 4a, Context 422, silt fraction) 
 
 While phytolith analysis might not be able to identify grass species present in the 
sediment at a species level, subfamily information helps to reconstruct past 
environmental conditions.  Subfamily differentiation can also point towards seasonal 
seed use and potential times of site occupation based on these growing seasons.  The 
percentage of Poaceae phytoliths overall in the sediment sample also provide evidence of 
the local ecology and landscape management.  As discussed in Chapter 6, different tasks 
and site activities can be connected to grasses.  The presence and absence of Poaceae 
phytoliths indicates whether certain practices occurred, and the added specification of 
subfamily type further narrows which grasses and their associated practices may or may 
not have taken place. 
 
Pinaceae (Pine) Family 
 Modern-day forests tend to be populated with pines and softwoods, but the 
primary nuts present in the archaeobotanical assemblage are walnuts and hickory, 
members of the Juglandaceae family, which is cited as having low or rare production of 
phytoliths (Piperno 2006:7; Messner 2011:80-82).  Ethnographically the bark and sap of 
Pinus spp. are noted to have medicinal purposes (Morgan and Perry 2010:28).  There are 
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potential representatives of the Pinaceae family in the phytolith residue assemblages from 
all three sites. 
 
Zea mays (Maize) 
 Maize or Zea mays phytoliths are the topic of a significant amount of phytolith 
research due to the importance of maize as a domesticated crop and economic food staple 
in many societies throughout the Americas (Hart et al. 2003; Hart et al. 2007; Hart and 
Lovis 2013; Bozarth 1993).  Maize first appears in Virginia west of the Blue Ridge 
Mountains in the eleventh century (Gallivan and McKnight 2008).  The adoption of 
maize in Virginia is documented to have appeared sporadically, tending to be present at 
sites with a history as a persistent place and potentially representing more of a symbolic 
crop rather than an essential economic staple (Gallivan and McKnight 2008).  This 
association between maize and persistent places is relevant to Kiskiak and helps solidify 
the identification of maize-like phytoliths as Zea mays.  The presence of other botanical 
representations of maize at Kiskiak (charred cupules and starch grains) in association 
with phytoliths resembling Zea mays cross-bodies and wavy-top rondels build 
complementary support for these maize phytolith identifications.   
 
Kiskiak Phytolith Data from Sediments and Taskscapes 
The following table (Table 7.2) presents the quantities and diversities of species 
represented in the phytolith residues from TU 40 and TU 41 at Kiskiak and two features 
from TU 46 (outside of the shell midden) and TU 50 (a Late Woodland to Early Colonial 
era non-shell midden refuse deposit).  I will then discuss potential tasks and activities 
based on the species present in the phytolith record.
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The following table (Table 7.3) summarizes the samples in a more condensed and 
simplified version of the plant taxa observed in the phytolith residues. 
 
Table 7.3: Condensed Plant Species List from Phytolith Residues for TU 40 and TU 41 
TU 40 40 41 41 
 Total (n) (10 Samples) 
% of 
Total 
Total (n) (11 
Samples) 
% of 
Total 
Annonaceae 1* 0.08% 7** 0.50% 
Arboreal 139** 11.22% 368** 26.49% 
Arecaceae 18 1.45% 16 1.15% 
Cucurbita sp. 2* 0.16% 3** 0.22% 
Cyperus spp. 2* 0.16% 5 0.36% 
Lagenaria sp. 0 0.00% 1* 0.07% 
Magnoliaceae 0 0.00% 1 0.07% 
Phaseolus spp. 0 0.00% 1* 0.07% 
Pinaceae 0 0.00% 1* 0.07% 
Poaceae 1004** 81.03% 895** 64.43% 
Zea mays 22** 1.78% 24** 1.73% 
Unknowns 51** 4.12% 67 4.82% 
*All are cf.     
**At least one is a 
cf. 1239 100.00% 1389 100.00% 
 
 The figure below (Figure 7.6) presents this data graphically to demonstrate how 
the plant species are distributed (by percentage) throughout Test Units 40 and 41. 
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Figure 7.6: Condensed Plant Species List from Phytolith Residues TU 40 and TU 41 
(Percentage) (TU 40, n= 1,239 phytoliths total; TU 41, n = 1,389 phytoliths total) 
 
 
 
The phytoliths present (Table 7.2 and Table 7.3) in the shell midden include cf. 
facetate Annonaceae, arboreal spheres, Arecaceae family spheres, facetate spherical 
Cucurbitaceae, conical Cyperus sp., Lageneria sp., Magnoliaceae, hook shaped 
Phaseolus sp., Pinaceae, Zea mays cob rondels, Zea mays husk/leaf cross-bodies, and 
Poaceae subfamilies (Bambusoideae, Arundinodeae, Chloridoideae, Panicoideae, and 
Pooideae).  There are also at least 20 types of unknown phytolith morphologies.  For all 
strata and features, Poaceae phytoliths make up the majority of the sample assemblage.  
Arboreal spheres are the second predominant phytolith species present after Poaceae.  
The ratio of Poaceae phytoliths for each stratum compared to the total amount of 
phytoliths for each stratum shows that the relationship between Poaceae phytoliths and 
non-Poaceae phytoliths is consistent throughout TU 40 (at about 80-90% of the total 
phytoliths for each stratum).  Originally, it had been predicted that TU 40 would have a 
greater diversity as it captures the edge of the midden.  However, it seems that repetition 
of activities near the midden led to a more specific set of plant species in the phytolith 
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record while the refuse disposal present in TU 41 captured a greater diversity of species 
in the phytolith residue. 
 The following chart (Table 7.4) and figure (Figure 7.7) show the plant species 
present, their quantities, and percent distribution from features in TU 41, TU 46, and TU 
50. 
Table 7.4: TU 41, TU 46, and TU 50 Feature Condensed Phytolith Counts and 
Percentages 
 
TU 41 41 46 46 50 50 
Context 436 436 335 335 522 522 
Strat/Level F 180 F 180 F 166 F 166 F 169 F 169 
 Count 
(n) 
& of 
total 
Count 
(n) 
& of total Count 
(n) 
& of total 
Arboreal 71 68.93% 19 18.45% 15 12.50% 
Arecaceae 0 0.00% 0 0.00% 2 1.67% 
Cucurbita sp. 0 0.00% 0 0.00% 0 0.00% 
Cyperus sp. 0 0.00% 0 0.00% 4** 3.33% 
Lagenaria sp. 0 0.00% 0 0.00% 0 0.00% 
Magnoliaceae 0 0.00% 0 0.00% 0 0.00% 
Phaseolus sp. 0 0.00% 0 0.00% 1* 0.83% 
Pinaceae 0 0.00% 0 0.00% 0 0.00% 
Poaceae sp. 26 25.24% 80 77.67% 95** 79.17% 
Zea mays 0 0 2 1.94% 1* 0.83% 
Unknowns 6 5.83% 2 1.94% 2 1.67% 
Color Key 
*All are cf. 
**At least one 
is a cf. 
 
Totals 103 100.00% 103 100.00% 120 100.00% 
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Figure 7.7: TU 41 Feature, TU 46 Feature, and TU 50 Feature Condensed Plant Species 
List (F180, n=103 total phytoliths; F166, n=103 total phytoliths; F169, n=120 total 
phytoliths) 
 
 
 Phytolith residue was analyzed from a feature (Feature 166) from the northern 
part of the site (north of the shell midden feature) and a feature (Feature 169) from a 
sheet midden consisting of primarily Late Woodland artifacts.  The phytoliths in Feature 
166 are arboreal spheres, Poaceae, unknown, and two potential maize phytoliths (one 
rondel and one cross-body).  The phytoliths from Feature 169 are more varied and 
represent at least 11 different species, including Poaceae, arboreal spheres, Arecaceae, cf. 
Phaselous sp., cf. Cyperus sp., and cf. Zea mays (rondel) (Table 7.4 and Figure 7.7).  The 
feature from TU 41 (Feature 180) includes at least nine different plant species types that 
are either members of the Poaceae family, arboreal spheres, or an unknown type.  This 
combination of grass and wood in the phytolith sample for Feature 180 reflects a hunter-
gatherer lifestyle and fits well with its early date within the midden.   
Based on the archaeobotanical evidence from the samples analyzed from TU 40, 
41, and the features, there are a number of inferred tasks and practices occurring at 
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Kiskiak.  Based on the Annonaceae phytolith from edge habitats and from the diversities 
of grass family phytoliths (Messner 2011:19), these activities included plant gathering.  
The arboreal spheres from dicot woods indicate anthropogenic uses of fire, such as for 
cooking and clearing spaces for planting and building construction.  There is evidence of 
horticulture and gardening based on the presence of cultigens, squash and maize.  These 
species could also have been involved in feasting, ceremony, trade, storage, and cooking.  
The presence of cultigens, various grass species, and dicot wood species implies tool 
manufacture and tool use for plant processing.  As discussed earlier, the presence of 
potential Arecaceae spinulose spheres could be related to trade with southern Native 
groups.   
 
Kiskiak Phytolith Data: Poaceae Subfamilies 
Panicoid is the dominant subfamily group within TU 40, TU 41, and the feature 
contexts (Tables 7.3 and Figure 7.8).  This indicates a greater presence of cool-season tall 
grasses, which suggests that the conditions were favorable for Zea mays since it is part of 
the Panicoid subfamily.  It also connects the site with a fall season occupation since 
Panicoid grasses tend to produce seeds in the fall.  Chloridoid grasses have a stronger 
presence in TU 41.  This difference might be related to activity occurring at the edge of 
the midden (represented in TU 40), where the majority of tasks were associated with the 
Panicoid subfamily.  
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Figure 7.8: Poaceae Subfamily Distribution in TU 40, TU 41, and Features in TU 46 and 
TU 50 (Phytoliths total: TU 40, n=706, TU 41, n=642, TU 46, n=28, TU 50, n=53) 
 
 
Bambusoid grasses make up the third most prevalent grass subfamily reflecting 
the presence of woody and herbaceous grass species (Piperno 2006) like Zizania 
aquatica.  This plant species is also utilized for its starchy seeds and nutrient-rich leaves 
(Messner 2011:121).  Pooids and Arundinoid grasses are present in small amounts, but 
still visible in the midden.  The presence of Pooid grass phytoliths is corroborated by 
potential Pooid subfamily grasses in the Kiskiak starch grain assemblage (Linda Perry, 
personal communication 2014).  The subfamily phytoliths may not narrow down which 
grasses were present at a species level, but they do help in demonstrating Poaceae 
varieties, their ecological preferences, and their seasonal growth patterns, which in turn 
provide information about site ecology, seasonal use, and the list of activities that may 
have occurred in association with these grass families.   
 
Kiskiak Phytolith Data: Evidence of Domesticates and Cultigens 
Evidence of Zea mays, Cucurbitaceae, cf. Lagenaria spp., and Phaseolus spp. is 
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present in the phytolith residue (Figure 7.9).   
Figure 7.9: Kiskiak Cultigen Distribution per Test Unit 
 
The majority of the cf. Zea mays phytoliths are cross-bodies.  The morphology of 
Zea mays phytolith cross-bodies is often similar to Panicoid cross-bodies, and Zea mays 
rondels can also resemble general Poaceae rondels.  However, Zea mays cross-bodies 
tend to have an irregular lobe shape, and Zea mays rondels have a distinctive wavy-top.  
The Zea mays cross-bodies identified in this dissertation were given tentative 
identifications, especially when present in early contexts since Zea mays has been dated 
by archaeologists as arriving in Virginia in the Late Woodland around AD 1020 
(Galllivan and McKnight 2008).  However, there are early directly dated maize cupules 
in the coastal area of Virginia, including at Maycock’s Point and the Great Neck site 
(Gallivan and McKnight 2008).  Archaeobotanical experts examined examples of cf. Zea 
mays cross-bodies and wavy-top rondels identified in the midden (personal 
communication with Shanti Morell-Hart and Deborah Pearsall [email, 2013]).  Their 
observations and other corroborating evidence of Zea mays cupules in the macrobotanical 
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record and Zea mays starch grains (Linda Perry, personal communication 2014) support 
the theory that these phytoliths are likely Zea mays.  However, Steven Bozarth 
(personal/email communication, 2013) advised that the cross-bodies could be from other 
grasses in the region, particularly Panicum virgatum, and that the rondels could be Pooid 
grasses.  The cross-bodies identified in a Panicum virgatum reference sample were 
smaller than some of the observed archaeological cross-bodies.  The Zea mays phytoliths 
are left as possible identifications (cf.) rather than absolute identifications to remain 
conservative in their overall assessment.   
 
Kiskiak Artifact Residues: Phytoliths and Starch Grains and Taskscapes 
 Phytoliths and starch grains were sonicated from 11 artifacts from the Kiskiak 
shell midden (Table 7.5).  The artifact residue analysis included two fractions: the 
adhering sediment fraction and the sonicated fraction.  The process was taught to me by 
Shanti Morell-Hart and Linda Perry (personal communication; Morell-Hart 2011; Perry 
2010).  Artifacts that had not been cleaned previously had both adhering and sonicated 
fractions (Artifacts 1, 2, 3, and 4 [SO fraction for 4 not analyzed]) while artifacts that had 
been washed (Artifacts 5, 6, 7, 8, 9, 10, and 11) just had a sonicated fraction.  The 
adhering sediment was removed by agitating the sediment trapped on the artifact with 
sterile gloves and distilled water and isolating the resulting solution in a beaker.  The 
entire surface was agitated for lithics like groundstone but just the interior surface was 
agitated for ceramic sherds (so just the material stored or processed within the vessel 
would be captured).  The solution in the beaker was consolidated in a 15 milliliter tube 
through centrifugation.  Once the adhering sediment was captured, artifacts were placed 
in a beaker with distilled water.  The entire lithic was covered by the distilled water while 
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just the interior surface of a ceramic sherd was exposed to the water.  The beaker would 
then be placed in the basin of the sonicator (also filled with water) and exposed to the 
sonication from between 5-10 minutes so that as much material embedded in the artifact 
would be captured in the solution.  This solution was also consolidated in a 15 milliliter 
tube using centrifugation.   
Initial attempts to mount the solution on slides did not produce results, and a 
heavy liquid flotation was attempted.  This also did not produce sufficient results.  A 
modified flotation method was used that included agitating the 15 milliliter tube, letting it 
settle for 15 seconds, and then pouring off material into a second 15 milliliter tube (this 
was repeated twice).  This method ultimately produced enough material on slides for 
Artifacts 1, 2, 3, and 4.  Once the solution was consolidated in a 15 milliliter tube, the 
water was removed from the 15 milliliter tube through centrifugation so that a starch 
residue cap formed at the bottom of the tube.  A few drops of distilled water were then 
added to the residue cap.  Using a pipet, the solution was suctioned up and added to a 
slide cleaned with ethanol solution.  A drop of glyercin was added to the solution on the 
slide to prevent the solution from quickly drying.  Multiple slides were scanned for each 
artifact and size fraction.  The slides were scanned using both transmitted and polarized 
light.  Linda Perry worked with me on identifying the starch grains and their preservation 
states that I isolated from the slides. 
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Table 7.5: Kiskiak Starch Grains and Phytoliths from Artifacts 
Number Original 
Number 
Artifact Context Location Adhering 
Sediment 
Sonicated 
Sediment 
1 1 Ceramic 
Base of 
Vessel 
428 TU 40 
Feature 
171 
No Material 1 cf. Zea 
mays 
starch 
grain, 
1 Seed 
coat, 
1 Panicoid 
cross-body, 
1 Arboreal 
sphere, 
2 Fibers 
2 3 Mockley 
Ceramic 
Wall Sherd 
423 TU 40 4a 
Pot Drop 
1 Pooid 
starch grain 
– evidence 
of heating, 
1 Tritaceae 
family 
starch grain 
– 
compression 
damage 
 
1 Unknown 
starch 
grain (cf. 
Apiaceae) 
3 4 Mockley 
Ceramic 
Wall Sherd 
423 TU 40 4a 
Pot Drop 
1 Arboreal 
sphere 
Various 
fibers 
2 starches 
– 1 cf. 
Tritaceae 
family – 
evidence of 
boiling, 
1 mass of. 
gelatinized 
starches – 
1 cf. 
Allium 
spp., 
1 Arboreal 
sphere, 
Various 
plant 
tissues  
4 5 Varina 
Ceramic 
Wall Sherd 
423 TU 40 4a 
Pot Drop 
N/A 1 Panicoid 
grass 
phytolith 
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Number 
Original 
Number 
Artifact Context Location Adhering 
Sediment 
Sonicated 
Sediment 
5 6 Groundstone 416 TU 41 
3b 
N/A 1 Zea mays 
starch 
grain 
 
6 7 Groundstone 416 TU 41 
3b 
N/A 1 cf. 
Dioscorea 
sp. starch 
grain, 
1 cf. 
Setaria 
spp. starch 
grain, 
6 Unknown 
starch 
grains 
 
7 8 Flake 427 TU 41 5a N/A 2 unknown 
starch 
grains, 
3 Arboreal 
spheres 
Various 
fibers 
8 9 Flake 442 TU 40 7a N/A 1 
Gelatinized 
starch, 
1 Unknown 
starch, 
8 Arboreal 
spheres, 
Various 
fibers 
9 12 Flake  66 TU 28 7a N/A 6 Arboreal 
spheres, 
1 Panicoid 
phytolith, 
1 
Chloridoid 
phytolith 
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Number 
Original 
Number 
Artifact Context Location Adhering 
Sediment 
Sonicated 
Sediment 
10 13 Groundstone 71 TU 28 8a N/A 1 cf. Lilium 
spp. root 
starch 
grain, 
2 Unknown 
starches, 
2 Arboreal 
spheres, 
1 Unknown 
plate 
phytolith, 
1 Unknown 
7 phytolith, 
1 cf. 
Cucurbita 
spp. 
phytolith, 
4 Panicoid 
phytoliths 
11 15 Flake 88 TU 28 
9b 
N/A 2 Unknown 
starch 
grains, 
1 cf. root 
starch 
grain, 
Various 
fibers 
present 
 
Twenty-five starch grains (Table 7.5) were extracted from the artifacts, and the 
greatest quantity of starch grains (8 starch grains) was sonicated from a groundstone in 
TU 41.  There is evidence of cooking in the ceramic vessels as there are examples of 
starch grains affected by heating processes, including gelatinization (Beck and Torrence 
2006).  The sonication process also produced interesting remains like a seed coat and 
fibers.  The artifacts present clearer evidence of the use of root crops at the site.  The 
starch grains further corroborate the phytoliths and macrobotanical evidence of Zea mays 
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at Kiskiak.  The sediment adhering to and sonicated from the artifacts also produced 
Poaceae family and arboreal phytoliths. 
I analyzed three artifacts from TU 28 (two flakes and a groundstone).  Six starch 
grains (including two likely root starch grains and four unknowns) as well as arboreal 
spheres and Poaceae family phytoliths were extracted from these lithics.  These starch 
grains indicate that starchy seeds and roots/tubers were utilized at Kiskiak.  Their 
connection to lithic tools supports plant processing that could be applied to various 
activities, including cooking or preparing meals.  If the root starch is Lilium sp., then this 
species is indicative of medicinal uses from root crops as well (Moerman 1998, 2003; 
Moerman 2003 references Hamel and Chiltoskey 1975:43). 
From TU 40, I included five artifacts (four ceramic sherds and one flaked lithic) 
for residue analysis.  All four artifacts are ceramic sherds, including both Mockley and 
Varina examples.  Three of the starch grains from these ceramics are likely Tritaceae 
family or Pooid starch grains, which builds on the phytolith remains’ representation of 
cool-season grasses at Kiskiak.  There may potentially be a Zea mays starch grain present 
in the sonicated material of Artifact 1.  The preservation of the starch grains in the 
vessels from this stratum indicate that they were involved in cooking (Linda Perry, 
personal communication 2014).  The Varina sherd included in this analysis did not 
produce any starch grains (although it did include a Panicoid phytolith), which could 
indicate that the Varina vessel was used for storage while the Mockley vessels were used 
for cooking.  The presence of a potential Apiaceae root starch might be indicative of an 
important root crop in the southeast, Apios americana (groundnut) (Messner 2011:25).  
There is evidence of Native groups in the northeast and possibly the southeast managing 
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this species (Messner 2011:25).  The flaked lithic (Artifact 8) included two starches (one 
of which is gelatinized [Linda Perry, personal communication 2014]).  The flake also 
produced fibers and arboreal spheres.  The flake likely had multiple uses including 
cutting woody species. 
Two groundstones and one flake were assessed from TU 41.  The flake (Artifact 
7) produced two unknown starch grains, three arboreal spheres, and fibers.  Nine starch 
grains were recovered from the groundstones (Artifacts 5 and 6), including one Zea mays 
starch grain, one possible Setaria sp. starch grain, and one potential Dioscorea sp. root 
(which could indicate the presence of the edible rhizomes of Dioscorea villosa, or wild 
yam [Messner 2011:110]) (Linda Perry, personal communication 2014).  The flake 
produced phytoliths that represent different materials that could be cut or processed at the 
site, including arboreal spheres, Panicoid, and Chloridoid phytoliths.  The potential Zea 
mays starch grain and the other starch grain examples from the groundstones also 
indicate that maize was being ground and processed at the site in addition to root tubers 
and other starchy seeds.   
 
Gouldman Oyster Shell Midden Site Archaeobotany and Taskscapes 
 The Gouldman Oyster Shell Midden (44WM0304) bolstered archaeobotanical 
evidence for the early Middle Woodland period of Algonquian history (see Chapter 3).  I 
analyzed phytolith residues from sediments collected from the shell midden feature of the 
site.  This site is an example of a large shell midden utilized within the Algonquian 
Middle Woodland landscape, similar to the shell midden at Kiskiak.  The 
archaeobotanical and archaeological remains from this site bolster the comparisons of 
similarities and changes between Middle Woodland era coastal shell midden sites.  Its 
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narrower chronology is also a useful comparison to Kiskiak’s long-term stratigraphy.  
The archaeobotanical data from both the Gouldman Oyster Shell Midden site and Kiskiak 
site suggest that shell midden sites filled different roles within the Algonquian landscape.  
The variety of plant species and quantity of remains are greater at Kiskiak, potentially 
due to its social history and development as a persistent place. 
 
Gouldman Oyster Shell Midden Macrobotany  
 Macrobotanical remains from the Gouldman Oyster Shell Midden were sorted and 
identified by Justine McKnight (2012).  These botanical remains corroborate the Middle 
Woodland component of the archaeobotany from Kiskiak since the archaeological 
material from the Gouldman Oyster Shell Midden primarily date to the Middle Woodland 
era (particularly the Middle Woodland I era) (McKnight 2012:D-3).  McKnight identified 
112.81 grams of carbonized material from 368.175 liters of sediment (after shell was 
screen from sediment) processed through a Flote-Tech flotation system (McKnight 
2012:D-3-D-4).  The majority of the levels excavated at the Gouldman Oyster Shell 
Midden fall into four main stratums: Stratum 1 – a disturbed plow zone, Stratum 2 – a 
Middle Woodland level with a dense quantity of shell, Stratum 3 (later analysis of the site 
revealed that the levels identified as Stratum 4 are actually part of Stratum 3) – also 
Middle Woodland level with a lesser quantity of shell, and Stratum 4 – subsoil (Monroe 
2012, personal communication and updated stratigraphy sheet).  The majority of the shell 
midden’s artifacts and carbonized remains are present in stratum 2 (Figure 7.11).   
The predominant ceramic type present in the midden is a net-impressed sand/grit-
tempered ceramic identified as Popes Creek, which is associated with the Middle 
Woodland period (Monroe et al. 2012:10, 25).  The majority of the botanical remains 
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present in the midden are wood charcoal (26,602 fragments most of which are white oak 
[Quercus spp.] and hickory [Carya spp.]) and carbonized nutshell (585 fragments that are 
>2mm, most of which are hickory and acorn fragments) (McKnight 2012:D-6, D-8).  
Other wood species present include black locust (Robinia pseudoacacia) and red oak 
(Quercus spp.) (McKnight 2012:D-6).  There were few carbonized seed examples (13 
total and were extracted from seven of the total 64 samples) (McKnight 2012:D-7).  The 
seed species represented holly (Ilex opaca), pigweed (Amaranthus sp.), hackberry (Celtis 
occidentalis), raspberry or blackberry (Rubus sp.), and grape (Vitis sp.) (McKnight 
2012:D-7).  There is overlap between the macrobotany at Kiskiak and the Gouldman 
Oyster Shell Midden, particularly the abundance of wood and nut charcoal.  There is also 
overlap in the Amaranthus spp., holly, and grape seeds between the sites.  However, 
Kiskiak’s botanical remains included a greater quantity of seeds (albeit many of them 
unidentifiable).  There is no evidence of cultigens in the Gouldman Oyster Shell Midden 
macrobotany, unlike Kiskiak and Werowocomoco.  This is likely due to the 
predominantly (and almost exclusively) Middle Woodland use of the shell midden.  The 
Gouldman Oyster Shell Midden likely did not have the same reoccupation and 
permanence of Kiskiak and Werowocomoco (a connection that has been made between 
the presence of maize and site significance).  
In addition to the major strata within the midden, McKnight also looked at 
anomalies that occurred within the midden.  These anomalies had dense quantities of 
carbonized remains, which McKnight suggests reflects instances of material disposal 
related to tasks and activities occurring at the site (McKnight 2012:D-13).  Based on the 
combination of limited quantities of plant remains, predominately storable food products 
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and products of a fall harvest, and shellfish remains, McKnight explains that the site was 
likely used for repeated shellfish processing events and that subsistence at the site was 
not reliant on plant horticulture (McKnight 2012:D-17-18).   
 The macrobotanical evidence depicts a taskscape that includes plant collection 
and landscape management based on the presence of nutshell mast and wood charcoal, 
which suggests silviculture and anthropogenic burning.  The diversity of wood species 
also opens the potential for wood working and building construction at the site (Rountree 
1989:60).  There is evidence of plant gathering in edge habitats conducive to fruiting 
trees (Messner 2011:19) and likely plant processing and cooking based on the 
identification of starchy seeds (Amaranthus spp) and nuts.  The presence of holly (Ilex cf. 
opaca) also indicates other practices including the use of dyes (Moerman 1998, 2003; 
Moerman 2003 references Hamel and Chiltoskey 1975:38, 74).  Species like blackberry 
(Rubus sp.) also imply the potential for medicinal applications (Hutchens 1992:32). 
 
Gouldman Oyster Shell Midden Phytolith Data from Sediment 
 Twelve sediment samples from the Gouldman Oyster Shell Midden were 
processed for phytolith residue analysis (Tables 7.6 and 7.7).  The samples were collected 
from originally labeled stratum 2, stratum 3, stratum 4, and stratum 5 – the samples that 
had been identified as being from strata 3-5 were combined to all be from stratum 3 
(Monroe, personal communication and updated stratigraphy sheet 2012).  Therefore, five 
of the samples are from stratum 2 and seven are from stratum 3.  The phytolith 
distribution between strata 2 and 3 are slightly different because there is a higher 
percentage of Poaceae phytoliths in stratum 2 and a higher percentage of arboreal spheres 
in stratum 3 (Figure 7.8).  The next highest percentage of phytoliths is Arecaceae family 
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phytoliths followed by unknown phytoliths.  Stratum 2 also includes Cyperus spp. and 
Zea mays cob phytoliths.  A greater diversity of plant species is represented in the 
phytolith record for stratum 3 than stratum 2 since in addition to Poaceae, arboreal 
spheres, Arecaceae, and unknown phytoliths, stratum 3 also includes Annonaceae, 
Cucurbitaceae, Cyperus spp., and Magnoliaceae phytoliths (Tables 7.6 and 7.7).  The 
greater diversity in stratum 3 is interesting since stratum 3 has a smaller quantity of 
material culture and carbonized remains.  This might suggest more specialized activity at 
the shell midden during the stratum 2 period of deposition.   
Despite the lack of cultigens in the carbonized material culture, there are possibly 
12 representations of cultigens in the phytolith residue (six Zea mays cob and six 
Cucurbitaceae).  It is currently argued within the archaeobotanical community that Zea 
mays becomes abundant in the Plains, Northeast, and Southeast after AD 950 
(VanDerwarker et al. 2016:142, 145).  However, microbotanical evidence from cooking 
residues in the Northeast (defined as a region including Pennsylvania, New York, the 
Great Lakes region, and New England) has directly-dated maize as early as 296 BC 
(AMS date utilizing IntCal09 calibration curve) at the Vinette site in the Finger Lakes 
region of New York (Hart and Lovis 2013:187, 190).  Microbotanical evidence is the 
future of expanding the known temporal presence of maize in the Northeast (Hart and 
Lovis 2013:191).   
Keeping in mind that there is directly dated evidence of maize in the Eastern 
Woodlands prior to the Late Woodland period, it is still possible that the cf. Zea mays 
phytoliths from the Gouldman Oyster Shell Midden are the result of later contexts mixing 
into the shell midden deposit.  I observed four of the cf. Zea mays rondel cob phytoliths 
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from a sample from Stratum 2 in TU 14 and two from Stratum 2 from TU 23 (Table 7.6).  
Test Unit 14 included anomalous deposits (such as a deposit labeled Stratum 11 within 
Stratum 2) that potentially created mixing, compared to the rest of the site (Monroe et al. 
2012:28-30).  It is possible that the overlying Stratum 1, which is a mixed context, may 
be related to the presence of these phytoliths (Monroe et al. 2012:23).  Test Unit 23 also 
included an anomalous deposit (Stratum 14) in proximity to Stratum 2, and this deposit is 
believed to be related to plowzone (Monroe et al. 2012:28-32), which could account for 
mixing in the sample. 
However, these observed potential maize phytoliths may be accurately associated 
with the Middle Woodland.  The rondels only indicate the cob portion of the plant, which 
could mean that maize was imported into the site from other locations through trade.  The 
Gouldman Oyster Shell Midden’s northern location on the Potomac River places the site 
within close proximity to Native groups to the north and northwest, including Iroquoian 
groups (Potter 1993:45).  The presence of maize progressed from the southwest to east 
coast of North America (VanDerwarker et al. 2016), and perhaps interaction with groups 
to the north and northwest is related to this evidence.   
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Table 7.6: Gouldman Shell Midden Phytolith Counts 
Lot 31 40 76 78 58 89 104 112 123 149 11
0 
130 
Test Unit 14 16 16 16 17 21 21 23 23 28 22 23 
Strat/Level 2a 2a 3 4 3a 2a 3 2a 4b 2b 3b 4b 
Annonacea
e 
0 0 1* 0 0 0 0 0 1* 0 0 0 
Arboreal 39 2 16 0 10 2 34 25 52** 45 0 5** 
Arecaceae 1 1 0 0 1 0 0 9 33** 7 0 0 
Cucurbita 
sp. 
0 0 0 0 0 0 0 0 5* 0 1* 0 
Cyperus sp. 0 0 0 0 0 0 1* 1 0 0 0 0 
Lagenaria 
sp. 
0 0 0 0 0 0 0 0 0 0 0 0 
Magnoliace
ae 
0 0 5* 0 0 0 1* 0 1* 0 0 0 
Zea mays 
cob 
4* 0 0 0 0 0 0 2* 0 0 0 0 
Zea mays 
leaf/husk 
0 0 0 0 0 0 0 0 0 0 0 0 
Bambusoid
e-ae 
3 0 0 0 0 0 0 2 2 2 0 0 
Arundinoid
-eae 
1 0 1 0 0 0 0 0 0 1 0 0 
Chloridoide
-ae 
33 1* 1 0 3 0 0 35 3 9 0 1 
Panicoideae 3 1 8 0 0 0 0 6 4 3 0 0 
Pooideae 0 0 0 0 0 0 0 1 0 0 0 0 
Poaceae 
cross-body 
0 0 0 0 0 0 0 0 0 0 0 0 
Pinaceae 4 0 0 0 0 0 0 0 0 0 0 0 
Poaceae 
rondel 
34 23 5 0 7 1 0 22 10 34 0 1 
Poaceae 
bilobate/ 
rondel 
0 1 3 0 0 0 0 0 0 0 0 0 
Poaceae 
bilobate 
0 0 0 0 0 0 0 2 2 3 0 0 
Unknown 
saddle 
1 0 0 0 2 0 0 0 1 0 0 0 
cf. Poaceae 
rondel 
(pitted) 
0 0 0 0 0 0 0 0 0 0 0 0 
Poaceae 0 0 0 0 0 0 0 0 0 0 0 0 
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Lot 31 40 76 78 58 89 104 112 123 149 11
0 
130 
Test Unit 14 16 16 16 17 21 21 23 23 28 22 23 
Strat/Level 2a 2a 3 4 3a 2a 3 2a 4b 2b 3b 4b 
Unidenti-
fied 
0 0 0 0 0 0 0 1 0 0 1 0 
cf. Poaceae 7 1 0 0 0 1 0 0 0 0 0 0 
UNKN 1 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 2 3 0 0 0 0 0 0 0 0 0 0 0 
UNKN 3 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 4 1 0 0 0 0 0 0 0 0 1 0 0 
UNKN 5 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 6 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 7 0 1 5 0 0 1 1 0 1 0 0 0 
UNKN 8 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 9 0 0 0 0 0 0 0 0 1 0 0 0 
UNKN 10 0 0 0 0 1 0 0 0 0 0 0 0 
UNKN 11 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 12 0 0 0 0 0 0 0 0 1 0 0 0 
UNKN 13 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 14 0 0 1 0 0 0 0 0 0 0 0 0 
UNKN 15 0 0 0 0 0 5 0 0 0 0 0 0 
UNKN 16 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 17 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 18 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 19 0 0 0 0 0 0 0 0 1 0 0 0 
UNKN 20 3 4 0 0 0 0 0 0 0 0 0 0 
UNKN 21 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 22 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 23 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 24 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 25 0 0 0 0 0 0 0 1 0 0 0 0 
UNKN 26 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 27 0 0 0 0 0 0 0 0 1 0 0 0 
UNKN 28 0 1 6 0 0 0 1 0 2 0 3 0 
UNKN 29 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 30 0 0 0 0 0 0 0 0 0 0 0 0 
UNKN 31 0 0 0 0 0 0 0 0 0 0 0 0 
Eroded 
Poaceae 
bilobate 
0 0 0 0 0 0 0 0 0 0 0 0 
Buliform 0 0 0 0 0 0 0 0 0 0 0 0 
Half of a 
panicoid 
bilobate 
0 0 0 0 0 0 0 0 0 0 0 1 
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Lot 31 40 76 78 58 89 104 112 123 149 11
0 
130 
Test Unit 14 16 16 16 17 21 21 23 23 28 22 23 
Strat/Level 2a 2a 3 4 3a 2a 3 2a 4b 2b 3b 4b 
Amorphous 
silica 
0 0 0 0 0 0 0 0 0 0 0 0 
Triangular 
silica 
0 0 0 0 0 0 0 0 0 0 0 0 
Facetate 
object 
0 0 0 0 0 0 0 0 0 0 0 0 
Plate with 
cross hatch 
0 0 1 0 0 0 0 0 0 0 0 0 
Plate unid 0 1 0 0 0 0 1 0 0 0 0 0 
Rectangula
r shape 
0 1 0 0 0 0 0 0 0 0 0 0 
Concave 
shape 
0 0 0 0 0 0 0 0 0 0 0 0 
Panicoid 
eroded 
0 0 0 0 0 0 0 0 0 0 0 0 
cf. Bromus 0 0 0 0 0 0 0 0 0 0 0 0 
Plate with 
rondel in 
middle (like 
Cyperus 
spp.) 
0 0 0 0 0 0 0 0 0 0 0 0 
*All are cf. 
**At least 
one is a cf. 
 
Totals 137 38 53 0 24 10 39 107 121 105 5 8 
 
The following table presents the data from Table 7.6 as plant species percentages of total 
sample (Table 7.7).
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The following is a presentation of the plant species data recovered from the Gouldman 
Oyster Shell Midden in a condensed form.  Figure 7.11 depicts how arboreal spheres and grass 
phytoliths make up the greatest proportions of the assemblage.  The composition of the grass 
phytoliths will be discussed in more detail below. 
 
Table 7.8: Gouldman Oyster Shell Midden Condensed Phytolith Counts 
Lot 31 40 76 78 58 89 104 112 123 149 110 130 
Test Unit 14 16 16 16 17 21 21 23 23 28 22 23 
Strat/Level 2a 2a 3 4 3a 2a 3 2a 4b 2b 3b 4b 
Annonaceae 0 0 1* 0 0 0 0 0 1* 0 0 0 
Arboreal 39 2 16 0 10 2 34 25 52** 45 0 5** 
Arecaceae 1 1 0 0 1 0 0 9 33** 7 0 0 
Cucurbita 
spp. 
0 0 0 0 0 0 0 0 5* 0 1 0 
Cyperus spp. 0 0 0 0 0 0 1* 1 0 0 0 0 
Magnoliaceae 0 0 5* 0 0 0 1* 0 1* 0 0 0 
Poaceae 86 27** 18 0 12 2 0 68 22 52 0 3 
Zea mays 4 0 0 0 0 0 0 2 0 0 0 0 
Unknowns 7 8 13 0 1 6 3 2 7 1 4 0 
*All are cf. 
**At least 
one is a cf. 
 
Totals 137 38 53 0 24 10 39 107 121 105 5 8 
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Figure 7.10: Gouldman Oyster Shell Midden Condensed Phytolith Percentages 
(Phytolith totals: Stratum 2, n=397 and Stratum 3, n=250) 
 
 
 
 
 The phytolith evidence corroborates the macrobotanical evidence of wood 
procurement for fuel and building construction.  The potential Annonaceae identification 
supports evidence of the collection of wild floral resources.  The phytoliths also suggest 
importation of plants into the site, including the evidence of Arecaceae spinulose spheres 
and maize, as previously discussed.  The varieties of grass suggest plant processing, 
collection, tool use, and culinary and medicinal practices.  The possible Cyperus spp. and 
Magnoliaceae family identifications allude to the harvest of root crops in the case of 
Cyperaceae family plants and medicinal uses and building materials in the case of 
Magnoliaceae family examples (Messner 2011:25 and Moerman 1998, 2003; Moerman 
2003 references Hamel and Chiltoskey 1975:44, 49).   
 The archaeological evidence of the sites bolsters the complexity of the taskscape 
presented by the archaeobotanical findings.  The abundance of shellfish remains indicates 
shellfishing, shellfish processing, and cooking.  The faunal remains include terrestrial 
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
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species, particularly deer (Odocoileus virginianus) specimens, which points to hunting 
practices, and limited evidence of marine species other than shellfish (Monroe et al. 
2012:67).  The small quantity of data related to fishing practices may be related to 
preservation or it may mean that fishing was not prevalent at the site (Monroe et al. 
2012:67).  The ceramics suggest cooking, preparing, serving, and storage practices and 
the lithics indicate floral and faunal processing (flakes, groundstone, and debitage), 
hunting (projectile points), and fire activity (fire-cracked rock) (Monroe et al. 2012).   
 
Werowocomoco Archaeobotany and Taskscapes 
 The following is a presentation and discussion of archaeobotanical remains 
recovered from Werowocomoco.  Sediment samples were processed for phytolith residue 
analysis in this dissertation.  The samples from Werowocomoco are important to this 
dissertation because they complement Late Woodland to Early Colonial era 
archaeobotanical data from Kiskiak’s later contexts.  Early Colonial writers included 
Werowocomoco in the historical narratives, and their observations of daily life and 
landscape design at Werowocomoco help inform how the archaeobotanical remains were 
used within the site’s taskscape. 
 
Macrobotany at Werowocomoco  
For the 2003-2005 field seasons at Werowocomoco, Justine McKnight (2013) 
conducted extensive macrobotanical analysis from hand collection, flotation, and water 
screening.  McKnight analyzed 1,870 liters of feature flotation, which produced 541.915 
grams of carbonized material (McKnight 2013:40).  Water-screening produced 35.415 
grams of carbonized material from 375 liters of sediment (McKnight 2013:42).  The 
	 	
 245 
majority of the total carbonized remains from flotation are wood charcoal, mostly 
hickory [30%], pine [24%], and oak [about 22%] and also small amounts of American 
chestnut, maple, walnut, Eastern red cedar, yellow poplar, and black locust, making up 
91% of the total weight of the full assemblage (McKnight 2013:40).  The water-screened 
samples included predominately wood charcoal (87% in terms of weight [McKnight 
2013:42-43]).  Nutshell is the second most prevalent category of charred remains (total 
weight of 37.42 grams for flotation and 0.77 grams for water-screening) with hickory, 
walnut, and acorn comprising the majority of the carbonized nutshell in the flotation and 
water screening (McKnight 2013:40, 43).   
One hundred twenty-one seeds or seed fragments (0.26 grams) from at least 15 
taxa appeared in the flotation and five taxa appeared in the waterscreening, including 
grape (Vitis spp.), knotweed (Polygonum spp.), Poaceae family, pine (Pinus spp.), panic 
grass (Panicum sp.), Fabaceae family (bean), and goosefoot (Chenopodium spp.) seeds 
(McKnight 2013:40-41, 43).  There are overlaps in seed taxa between Werowocomoco 
and Kiskiak, particularly the grape, Chenopodium spp., bean family, pine, and grass 
examples.  Since Werowocomoco is primarily a Late Woodland site, there are a number 
of examples of cultigens in the flotation (178 total, of which 174 are maize, three are 
bean, and one is wheat [Triticum aestivum]) (McKnight 2013:40).  One hundred twelve 
examples of maize were extracted from the water screening (McKnight 2013:43), and 
one maize kernel was hand-recovered (McKnight 2013:44). 
McKnight describes how the macrobotanical remains at Werowocomoco 
demonstrate seasonal collections of nuts, starchy seeds, and edible fruits as well as maize 
and bean cultivation (evidence of Eastern Horticultural Complex was not present) 
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(McKnight 2013:44-45).  The macrobotanical remains represent different seasonal 
growth cycles; for example, hickory nut mast is indicative of fall collection while poke 
and goosefoot produce greens in the spring months (McKnight 2013:45).  McKnight also 
discusses how the macrobotanical evidence points to plant species that tend to thrive in 
“edge” areas such as near rivers or cultivated plots of land and tend to prefer disturbed 
spaces (products of anthropogenic uses) (McKnight 2013:45).   
Based on the macrobotanical remains from Werowocomoco and associated 
ethnohistories, there were a number of activities occurring at the site, making for a 
complex and diverse taskscape.  The cultigens demonstrate the presence of horticulture 
and associated practices such as clearing the land, planting, and harvesting.  The 
macrobotanical remains do not limit subsistence and plant use to tropical cultigens, and 
the presence of nutshell, starchy seeds, and fruit seeds shows plant collection, potentially 
from wild plant sources that had been managed for many years to ensure their 
productivities.  These patches of wild resources utilized in daily life might resemble the 
house gardens described in Amazonia that were cultivated and managed over many 
years, featuring a variety of plant resources (Politis 2001; Erickson 2008).  These spaces 
would similarly include distinct plant species of economic value and would be accessible 
from the site. 
The plant species identified in the macrobotanical remains also include medicinal 
applications.  For example, Rhus spp. (sumac) and Phytolacca americana (poke) seeds 
were identified in the macrobotanical samples and are ethnographically documented to 
have medicinal properties (Moerman 1998, 2003; Moerman 2003 references Speck et al. 
1942:29-30; McKnight 2013:41).  The macrobotanical remains also indicate building 
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construction, woodworking, and tool manufacture as there is an abundance of wood 
charcoal, including species representing oak (Quercus spp.), pine (Pinus spp.), juniper 
(Juniperus spp.), black locust (Robinia pseudoacacia), and hickory (Carya spp.) that 
filled raw material needs (McKnight 2013:41; Rountree 1989:60).  For example, oak and 
locust (Robinia spp.) is ethnographically documented to be used for creating hunting 
bows (Moerman 1998, 2003; Moerman 2003 references Hamel and Chiltoskey 1975:21; 
Rountree 1989:42). 
 
Phytoliths from Sediment at Werowocomoco 
The sediments studied for phytolith residue are from two separate features at the 
site (Features 428 and 552).  Feature 428 was a storage pit and had the densest quantity 
of macrobotanical remains (McKnight 2013:46).  Feature 552 was excavated in the 
interior trench feature of the site (Gallivan et al. 2013:26, 29-30).  The chronology of the 
features (discussed in Chapter 8) shows that both are anchored in the Late Woodland 
(Gallivan et al. 2013:26, 29-30).  Twelve sediment samples were analyzed for this 
phytolith study: five from Feature 428 and seven from Feature 552 (Tables 7.11 and 
7.12).  Similar to Kiskiak, the sand fraction did not produce many phytoliths, with the 
exception of Feature 428 Context 575 where more phytoliths appeared in the sand 
fraction than the silt fraction. 
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The following table (Table 7.12) presents the data in Table 7.11 but each 
numerical value represents the percentage of the specified species within its sample 
rather than a count value.  
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 The phytoliths from Feature 428 and 552 are primarily Poaceae (grass) family 
phytoliths (71.73% grass phytoliths in Feature 428 and 66.60% in Feature 552) (Tables 
7.13 and 7.14 and Figure 7.11).  Since the features are representative of similar time 
spans throughout their stratigraphy, I will be discussing the phytoliths recorded for each 
sample within a feature as part of a total for the feature.  The second largest phytolith 
category is arboreal spheres (14.42% arboreal spheres from Feature 428 and 17.92% from 
Feature 552).  There is a higher percentage of Zea mays in the features at 
Werowocomoco, and nine of the 12 samples include at least one possible example of a 
Zea mays phytolith.  Also unlike Kiskiak there are more phytoliths associated with Zea 
mays cobs (n=24) than Zea mays husks (n=15).  There are a number of examples of 
Arecaceae family phytoliths (n=11 for Feature 428 and n=23 for Feature 552).  A smaller 
number of phytoliths were identified as potentially from the Cucurbitaceae family (n=3) 
at Werowocomoco than at Kiskiak, and there are no examples of Phaseolus spp. 
phytoliths at Werowocomoco.  Other phytolith categories that are represented in these 
features but in smaller quantities include Annonaceae family phytoliths (n=3 from 
Feature 428; n=1 from Feature 552), Celtis sp. (n=0 from Feature 428; n=2 from Feature 
552), Cyperus sp. (n=1 from Feature 428; n=4 from Feature 552), Magnoliaceae family 
(n=2 from Feature 428; n=3 from Feature 552), and Pinaceae family (n=3 from Feature 
428; n=1 from Feature 552).  There are at least seven distinct types of unknowns in 
Feature 428 and 11 in Feature 552.  Below is a condensed list of plant species recovered 
from the Werowocomoco phytolith residue (Tables 7.13) as well as a table presenting the 
percentages of each plant species per context compared to all of the data within its 
context (Table 7.14).  This percentage distribution is depicted graphically in Figure 7.11.
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Figure 7.11: Werowocomoco Feature 428 and 552 Percent Distribution Levels 
Combined (Percent values from Table 7.14 – all values combined as Feature 428 and 
Feature 552) 
 
 
Plant species diversities represented in the phytolith residues are similar to the list 
from the phytolith residues at Kiskiak and more expansive than those from the Gouldman 
Oyster Shell Midden.  The plant species list includes potential Celtis spp., Lagenaria 
spp., and Pinaceae examples that are not present in the Gouldman Oyster Shell Midden.  
Therefore, there is a great deal of potential overlap in practices and taskscapes between 
Kiskiak and Werowocomoco and to a lesser extent between Werowocomoco and the 
Gouldman Oyster Shell Midden.  The wood charcoal and arboreal spheres in the 
macrobotanical and phytolith evidence point to anthropogenic uses of fire, including 
cooking and landscape management practices.  The tropical cultigens of Zea mays and 
Cucurbitaceae phytoliths as well as Fabaceae and Zea mays macrobotanical evidence 
demonstrate planting, gardening, and harvesting at Werowocomoco.  Zea mays is also 
referenced as a trade good in the historical documents, and this connects the landscape 
with political interactions and exchange (Gallivan 2007:88).  Maize is also referenced as 
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part of a ceremony in Smith’s historical narrative (Gallivan 2008:93-94). 
 In addition to the archaeobotanical evidence, the archaeological material culture 
and features present further dimensions to the taskscape.  This includes ceramics, 
indicating cooking, storage, and feasting as well as a variety of lithics, including flakes, 
debitage, fire-cracked rock, and projectile points, which connect with hunting, tool use, 
plant and faunal processing, and cooking (Gallivan 2007:93; Gallivan et al. 2013).  While 
a shell midden similar to that at Kiskiak or the Gouldman Oyster Shell Midden was not 
excavated at Werowocomoco, the products of shellfishing are evident in shell-tempered 
ceramics as well as oyster shell deposits (Gallivan et al. 2013).  Justine McKnight also 
noted fish scales in the flotation samples, providing archaeological evidence of fishing 
(Gallivan et al. 2013:39).  The archaeological evidence indicates that oyster harvesting 
and processing occurred near the site at Purtan Bay from 100 BC to AD 1300 (Gallivan 
et al. 2013:17).  Post mold patterns from the site represent the outlines of dwellings and 
are evidence of building construction (Gallivan et al. 2013).  The trench features present 
at the site also provide archaeological connections to ceremony and representations of 
power that factor into community spatial relationships and political identities (Gallivan 
2007).  These earthworks represent another element within the taskscape as the creation 
of these features would have required community labor (Gallivan 2007:96). 
 
Labor Divisions and Taskscapes 
It is difficult to differentiate gendered labor, but Kiskiak may originally have been 
primarily a space of labor for women and children if it was used by nutshell collector task 
groups (described by Lewis Binford in his model of foragers and collectors [1980]) rather 
than as a base camp site on a forager settlement path (Morgan and Delke 2010).  
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However, the diversity of tasks associated with the archaeobotanical remains and 
archaeological evidence at Kiskiak indicate a plurality of labor divisions that could be 
organized demographically in varying ways depending upon the context.  The following 
table presents tasks and activities discussed in Chapter 6 and indicates whether or not the 
archaeobotanical evidence and the archaeological record at Kiskiak, the Gouldman 
Oyster Shell Midden, and Werowocomoco connect with the ethnohistoric descriptions of 
Algonquian labor and daily life (Table 7.15).  The indicators of macrobotanical (M), 
phytolith (P), starch grain (S), faunal (F), feature/archaeological record (AR), ceramics 
(C), and lithics (L) signify that the practice listed in the table could be associated with 
these data.  For example, in the case of childrearing, the marker of faunal (F) signifies 
shells from shellfish and feature/archaeological record (AR) denotes a shell midden 
feature since ethnohistorically and ethnographically children are connected with 
shellfishing labor (Waselkov 1987; Bird and Bird 2000). 
 
Table 7.15: Taskscapes at Kiskiak, the Gouldman Oyster Shell Midden, and 
Werowocomoco: Activities connected with Archaeobotanical and Archaeological Data 
 
 Kiskiak Gouldman 
Oyster Shell 
Midden 
Werowocomoco 
Plant collection M P S C L M P C L M P C L 
Planting M P S M P M P 
Gardening/management M P S M P M P 
Harvesting M P S M P M P 
Culinary (floral and 
faunal) 
M P S F AR C 
L 
M P F AR C L M P F AR C L 
Processing (floral and 
faunal) 
M P S F AR C 
L 
M P F AR C L M P F AR C L 
Medicinal M P S L M P M P 
Anthropogenic fire use M P S F AR C 
L 
M P F AR C L M P F AR C L 
Tool use and 
manufacture 
M P S F AR C 
L 
M P S F AR C L M P S F AR C L 
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 Kiskiak Gouldman 
Oyster Shell 
Midden 
Werowocomoco 
Building construction 
(including land clearing) 
M P S AR L M P L M P AR L 
Shellfishing F AR F AR F AR 
Hunting M P F L M P F L M P F L 
Fishing (finfish) M P F M P F M P F 
Pottery Use M P S C M P C M P C 
Feasting/Ceremonial 
Events 
M P S F AR C 
L 
M P F AR C L M P F AR C L 
Child rearing F AR F AR  F AR 
Recreation P P P 
 
M = Macrobotanical, P = Phytolith, S = Starch Grain, F = Faunal, AR = 
Features/archaeological record, C = Ceramics, and L = Lithics 
 
Macrobotanical nutshell data indicates nutshell harvesting and processing.  The 
nutshell processing evidence is not only informative of dietary practices, but also 
provides information on landscape transformations.  For example, management of 
undergrowth is beneficial for a site’s long-term productivity and increases the ease in 
collection (Moore and Delke 2010).  In addition to nut collection, foragers or collectors 
would have meanwhile noted Kiskiak as a location for staging shellfishing and fishing, 
which likely led to more extended site use and the deposition of a diversity of plant 
species remains.  Ethnohistorically and ethnographically, shellfishing tends to be 
associated with women (often assisted by children) as observed in Native communities in 
North America in the Pacific Northwest and New England (Waselkov 1987; William and 
Bendremer 1997; Moss 1993; Bird and Bird 2000).  Michael Klein’s study of lithics and 
shell middens suggests a connection between women’s work and expedient lithic tools 
(1999).  However, it is too generalized to assume singularly gendered landscapes 
exclusive to women and children since gender and divided labor are more complex and 
less rigid than binary oppositions suggest.  
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The phytoliths, macrobotanical remains, and starch grains indicate an increase in 
cultivated plants at Kiskiak in the Middle Woodland period, which continues through the 
Late Woodland and Early Colonial era of the midden.  Phytoliths from sediments in the 
midden represent maize (from both the husk/leaf and the cob), beans, and squash.  This 
signifies not only a horticultural presence at the site but also a new view of the landscape.  
Kiskiak as a place of horticulture, as the presence of maize husk phytoliths suggests, may 
have fit John Smith’s description of “Their houses are in the midst of their fields or 
gardens which are small plots of ground” (Smith 1986b:162).  Smith’s texts connect 
women and children to these garden spaces (Smith 1986b:157), but elsewhere in the 
historical documents clearing the ground and planting was a collaborative effort (Barbour 
note 1986:157).   
The proportion of Poaceae phytoliths to other types of phytoliths in the sediment 
of the strata on the edge of the midden is relatively consistent through time, but the 
proportion transitions during the Middle Woodland as Poaceae steadily increases while 
arboreal phytoliths decrease (as I will further discuss in Chapter 8).  This appears to 
signify an increase in activity intensity and possibly activity diversity.  Poaceae species 
play important roles in many different activities impacting all members of a community.  
These tasks range from implementation of ceramic surface treatments, a practice 
associated with women’s work, to fishing (e.g., fibers for cordage [Rountree 1998]), an 
activity ethnographically associated with men’s work (Rountree 1989).  The presence of 
grasses in the midden suggests the clearing of undergrowth for subsequent building 
construction or garden plot creation in these open spaces.  A greater presence of grasses 
could be synonymous with increased site expansion. (Herlich 2016)   
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The starch grains also directly position plant remains as products of activities and 
practices.  Middle Woodland ceramics from Kiskiak analyzed for starch grains and 
phytoliths revealed at least six starches, including Pooid grasses, Zea mays, and potential 
root starches.  The preservation of these starches suggests cooking and heating, especially 
as observed by the mass of gelatinized starches sonicated from a Mockley ceramic sherd.  
Middle Woodland lithics also revealed various starches and phytoliths, demonstrating 
plant processing in addition to cooking.  Late Woodland artifacts produced starch grains 
as well, including Zea mays and potential root starches.  One Late Woodland 
groundstone analyzed for starch grains and phytoliths is from a stratum that has 
complementary maize phytolith identifications as well as a possible macrobotanical 
cupule.  These different lines of evidence and the fact that the botanical remains are from 
distinct parts of the Zea mays plant support on-site horticulture versus maize importation 
(Herlich 2016).  
The availability of nut resources as well as shellfish and fish at Kiskiak made the 
site a desirable place to revisit, eventually establishing it as a permanent place on the 
landscape.  The evidence from the Middle Woodland presents an intensity of 
archaeobotany and archaeological material culture, potentially connecting Kiskiak to a 
place for feasting and communal gatherings, which would have played a role in 
placemaking and the establishment of Kiskiak as a persistent place.  The presence of 
archaeobotanical evidence, including a variety of seeds and cultigens, clearly shows that 
Kiskiak was not a space exclusive to shellfishing and nut collection in the Middle and 
Late Woodland periods.  The diversity of plant species suggests that Kiskiak was 
occupied or revisited at different points of the year, especially in the later time periods.  
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Distinct plant remains and their associated tasks redefine the spatial and seasonal use of 
the site.  Labor associated with archaeobotanical remains connects with specific 
population demographics.  A network of links between the archaeobotany, archaeology, 
and tasks mentioned in the historical documents suggest gendered landscapes.  It is 
difficult to specifically connect archaeobotanical remains with gender, but by considering 
work and labor as informed by historical texts and ethnography, it is possible to 
emphasize the interactions of distinct groups within a community (Herlich 2016). 
 The objective of the data analysis for this dissertation was to reposition the 
discussion of hunter-gatherer life ways and Algonquian history prior to the arrival of 
Europeans through the lenses of taskscapes and gendered landscape.  Historical 
ecological perspectives mediate the social and ecological relationships between the 
Algonquian archaeological record in the Tidewater region and the archaeobotanical 
remains.  Archaeobotany proves to be an instrumental medium for navigating how people 
shaped and were shaped by the environment.  The prevalence of flora in daily tasks and 
subsistence renders the archaeobotany imperative for discussing social practices and 
landscape use.  The archaeobotanical remains are also informative of anthropogenic 
landscape management and design.  This dissertation’s data from different lines of 
archaeobotanical analysis strengthens archaeological theories that the Middle Woodland 
period was a time of aggregation and that certain sites established social significance and 
became persistent places on the landscape.   
The breadth of plant species and morphologies in the Middle Woodland record 
highlight distinct task groups, of which certain practices are ethnohistorically connected 
with gendered labor divisions.  The overlaps in gendered tasks as implied by the practices 
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associated with the archaeobotanical remains depicts a diversity of people working at the 
Kiskiak site completing daily activities, carrying out long term site management, and 
participating in feasting occasions.  The archaeobotany from the Gouldman Oyster Shell 
Midden is limited in number of plant species, highlighting the difference in shell midden 
site use between this early Middle Woodland period shell midden and the later Middle 
Woodland contexts of the Kiskiak site.  Archaeobotanical trends that appear in the 
Kiskiak Middle Woodland contexts continue into the Late Woodland and are 
complemented by data from Werowocomoco.  The presence of maize evidence increases 
in the Late Woodland contexts, but plant species diversities continue to be rich and 
reflective of other subsistence and gardening strategies.  These chronological distinctions 
and changes over time will be explored further in the next chapter. 
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Chapter 8 
Taskscapes and a Manicured Landscape from the Late Archaic to the Early 
Colonial Era 
 In the previous chapter, I discussed the archaeobotanical samples that I analyzed 
from Kiskiak, the Gouldman Oyster Shell Midden, and Werowocomoco and the diversity 
of plant species identified.  I connected the plant species present at the sites to 
ethnohistoric and ethnographic activities and practices to develop taskscapes at the 
various sites.  This chapter delves into the chronology of the sites and the contexts from 
which I have gathered archaeobotanical and archaeological evidence.  I will explore how 
practices and tasks change through time in Tidewater Virginia and the implications for 
landscape transformations, management, and design.  This analysis also includes the 
changing historical ecology or human-environmental dynamic based on the material 
evidence.   
Kiskiak Chronology: Phytolith Residue versus Macrobotanical AMS Dates 
The following is a discussion of the stratigraphy and chronology of the Kiskiak 
shell midden.  The preservation of the Kiskiak shell midden is mostly intact, which is 
attributable to the stewardship of the Navy, lack of construction at the site, and protection 
due to a deep deposit of sandy modern sediments (Blanton et al. 2005; Gallivan 2016:80-
81).  The ceramic seriation and radiocarbon dates from the shell midden units reflect the 
integrity of this preservation (Gallivan 2016:81).  A chronology for Kiskiak (Gallivan 
2016) was created based on radiocarbon dates (three AMS dates from TU 4 and three 
AMS dates from TU 28) and ceramic seriations (Gallivan 2016:83, 85, Table 4.2; 
Blanton et al. 2005:49) (Table 8.1a).  The ceramic seriation for TU 4 shows that Stratum 
2 is primarily a mix of Late Woodland II to Early Colonial era ceramic types (Townsend 
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and Roanoke Simple-Stamped), Stratum 3 is primarily a mix of Middle Woodland II 
Mockley ware with a smaller quantity of Townsend, and Stratum 4 is entirely the Middle 
Woodland II Mockley ware (Gallivan 2016:83, 85).  AMS dates from Beta Analytic, Inc. 
utilizing the INTCAL13 calibration curve show that for the first level of deposition in 
Stratum 3 (IIIe) the 2-sigma calibration range is AD 260-540 and the last level of 
deposition (IIIa)’s 2-sigma calibration range is AD 1450-1650 (Gallivan 2016:83; 
Blanton et al. 2005:49; Gallivan, personal communication 2016).  Stratum 4 (IVd) dated 
to a 2-sigma calibration of 1620-1060 BC (Gallivan 2016:83, 85; Blanton et al. 2005:49).  
This date reflects a Late Archaic deposit consistent with the two diagnostic Late Archaic 
hafted bifaces recovered from that stratum (Blanton et al. 2005:43).   
The ceramic seriation for TU 28 was described in detail in Chapter 3 and was the 
subject of my master’s thesis (Herlich 2011).  Three AMS dates were recorded by Beta 
Analytic, Inc. (INTCAL13; Talma and Vogel 1993; Reimer et al. 2013).  The date from a 
Zea mays cupule from Stratum 6 (VIa), a predominately Roanoke Simple-Stamped and 
Townsend stratum, has a 2-sigma calibration of AD 1520-1950 with a median probability 
(Gallivan 2016:83).  The date from a Carya spp. (hickory) nutshell Stratum 7 (VIId) 
reflects the prevalence of Middle Woodland II-Late Woodland I ceramics of Mockley 
and Townsend with a 2-sigma calibration range of AD 650-770 (Gallivan 2016:83).  
Stratum 8 (VIIIb) produced a similar 2-sigma calibration AMS date of AD 640-770 from 
a Carya spp. (hickory) nutshell, which matches well with the Middle Woodland II 
Mockley predominant stratigraphy.  Overall the dates and ceramics represent a well-
preserved shell midden with little depositional mixing. The similarities in dates between 
stratum 7 and stratum 8 likely reflects a fluidity between the Middle Woodland and Late 
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Woodland deposition that was better observed by ceramic composition and AMS dates 
than by soil color and texture.  The Stratum 7 date was collected from the earliest 
deposition of the stratum (VIId), which was comprised of almost entirely Mockley 
ceramics. 
The following table (Table 8.1a) reflects ceramic seriation chronology and is a 
guide for associated AMS macrobotanical and phytolith residue dates from TU 40 and 
TU 41 (Gallivan 2016:83, 85).   
Table 8.1a: Test Unit 40 and Test Unit 41 Chronologies (Gallivan 2016:83, 85) 
Time Period Year Range Test Unit 40 Test Unit 41 
Middle Woodland II 
- Late Woodland I 
AD 900-1200 Stratum 3 
(mostly 
Mockley with 
Townsend) 
Stratum 3 (Mostly 
Mockley and 
Townsend) 
Middle Woodland II AD 500 - 900  Stratum 4 (Mostly 
Mockley and 
Townsend; Also 
some Varina) 
Middle Woodland I 
- Middle Woodland 
II 
AD 100 - 500 Stratum 4-
Stratum 5 (Mix 
of Varina and 
Mockley) 
Stratum 5a-c 
(Mostly Mockley 
with lesser 
amounts of 
Townsend and 
Varina) 
Early Woodland -   
Middle Woodland I 
1000 BC - AD 100 Stratum 6 (Mix 
of Croaker 
Landing, 
Varina, and 
Mockley) 
Stratum 5c-d (Mix 
of Croaker 
Landing, Varina, 
and Mockley) 
Late Archaic Unknown - 1000 BC  Stratum 7 
 
Radiocarbon dates from phytolith residue and macrobotanical remains from TU 
40 and TU 41 complicate and corroborate the chronology (Table 8.1b).  These samples 
were dated by Beta Analytic, Inc., and they used Talma and Vogel’s (1993) calibration 
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mathematics and the INTCAL13 curve for terrestrial samples and Marine13 for marine 
samples (Reimer et al. 2013).  Phytolith residue and carbonized nutshell from three 
stratigraphic levels of the shell midden were AMS dated to compare the movement of 
phytolith residue and carbonized remains and preservation of the stratigraphy within the 
shell midden.  Beta Analytic, Inc. performed a pretreatment of the phytolith residue with 
2.5N hydrochloric acid at 90 degrees for a few hours to ensure that there was no 
remaining calcium carbonate (Ron Hatfield, personal/email communication 2014).  Few 
studies have attempted a phytolith residue versus macrobotanical AMS per context 
comparison (dating phytolith residue is an increasingly important method that researchers 
around the world are testing and implementing [Piperno and Stothert 2003; Piperno 
2016]), and the results of this pilot attempt were fruitful and warrant further exploration.  
It appears that phytolith residue AMS dates at Kiskiak were closely matched to the 
ceramic seriation and chronology based on material culture in Table 8.1a.  Table 8.1b 
(table format/presentation based on Gallivan 2016:83, Table 4.1) presents the results of 
this comparative analysis of AMS dates for phytolith residue and macrobotanical remains 
from the same context. 
 
Table 8.1b: TU 40 and TU 41 Comparative Phytolith Residue and Carbonized Remains  
 
     Calibrated Dates  
Lab 
Code 
Context Sample 
Type 
Conventional 
Age 
 (bp) 
2-
sigma 
Low 
Median 
Probability 
2-
sigma 
High 
Beta - 
389727 
TU 41 
Level 
3a 
Phytolith 
Residue 
740 +/- 30 BP 1250 
AD 
AD 1275 1290 
AD 
Beta - 
408471 
TU 41 
Level 
3a 
Carbonized 
nutshell 
600 +/- 30 BP 1295 
AD 
AD 1350 1410 
AD 
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     Calibrated Dates  
Lab 
Code 
Context Sample 
Type 
Conventional 
Age 
 (BP) 
2-
sigma 
Low 
Median 
Probability 
2-
sigma 
High 
Beta-
389728 
TU 40 
Level 
4b 
Phytolith 
Residue 
1570 +/- 30 
BP 
AD 415 AD 465 AD 560 
Beta - 
408470 
TU 40 
Level 
4b 
Carbonized 
nutshell 
1080 +/- 30 
BP 
AD 895 AD 980 AD 
1020 
Beta - 
389729 
TU 41 
Level 
5c  
Phytolith 
Residue 
3010 +/- 30 
BP 
1380 
BC 
1240 BC 1130 
BC 
Beta - 
424614 
TU 41 
Level 
5c 
Carbonized 
nutshell 
3840 +/- 30 
BP 
 2455 
BC 
2290 BC 2200 
BC 
 
The dates from TU 40 and 41 expand the date ranges of the ceramic seriation and 
also strengthen the integrity of the stratigraphic chronological sequence of the shell 
midden.  The phytolith residue and carbonized nutshell from TU 41 Level 3a expand 
Stratum 3 of the shell midden into the Late Woodland II period.  There is about a 500-
year difference between the phytolith residue date and the carbonized nutshell for TU 40 
Level 4b, and each represent the opposite end of the time frame of AD 500-900 (Middle 
Woodland II).  However, these dates strengthen the argument that stratum 4 of TU 41 
encompasses the entire time span of the Middle Woodland II period.  The phytolith 
residue and carbonized nutshell for TU 41 Level 5c extend the chronology of the shell 
midden further back in time well into the Late Archaic period. 
 
Kiskiak Macrobotany and Microbotany: Plant Species and Morphology 
Distributions over Time  
 
 The following section discusses Kiskiak’s archaeobotanical remains and 
associated archaeological material evidence in terms of temporality and stratigraphic 
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chronology.  The format of discussion is organized in a similar manner to Chapter 7 but 
with a focus on diachronic shifts rather than recovered plant species and connected tasks. 
 
Kiskiak Macrobotany and Chronological Change 
The count and weight of plant remains in TU 28 increase from the Early Colonial 
era to the Middle Woodland era in Stratum 8 and then decline to the earliest context of 
the midden in Stratum 10 (Figure 8.1).  The greatest quantity and weight of plant remains 
is level 8b (110 items/liter and 0.93g/liter) and the lowest quantity and weight is present 
in level 10a (45 items/liter and 0.18g/liter).  In comparison to TU 40 and 41, TU 28 has 
the smallest quantity of plant remains per liter (averaging about 76 items/liter and 0.49 
grams/liter) although TU 40 has the lowest weight/liter (0.46 grams/liter and 105 
items/liter).  TU 41 has the greatest count per liter (164 items/liter) and weight per liter 
(0.73 grams/liter).  These distinctions reflect differences in deposition of plant remains 
throughout the midden.     
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Figure 8.1: TU 28 Counts and Weights Per Liter 
 
 
The quantity of plant remains declined in both count and weight per liter over 
time in TU 40 (Figure 8.2).  The greatest quantity of plant remains is present in the top 
layer of Stratum 4 (364.6 items/liter and 0.98 grams/liter while the smallest quantity of 
plant remains is present in Stratum 6 (40.84 items/liter and 0.14 grams/liter).  The 
majority of the plant remains in the Kiskiak macrobotanical assemblage is wood charcoal 
and thick nutshell (Figures 8.5a and b).  The count-versus-weight comparison of wood 
and nutshell for each level in the unit shows that the macrobotanical remains in the later 
periods of the midden were in better condition than earlier deposits as the count and 
weight ratios are similar for later levels (the macrobotanical remains were not broken 
down into small pieces).  Thin nutshell is present throughout TU 40 but has the greatest 
presence in Stratum 8.  It is possible that as time passed at the site there was a greater 
focus on harvesting hickory nuts as represented by the abundance of thick nutshell.  This 
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could be related to increased activity and population size at the site by the Middle 
Woodland period, resulting in an increase in nut harvesting and processing. 
Figure 8.2: TU 40 Counts and Weights Per Liter 
 
 Test Unit 41 also decreases in quantity and weight of plant remains from the 
earlier contexts to the later contexts (Figure 8.3).  The greatest quantity of plant remains 
is present in Stratum 3 (305 items/liter and 1.33 grams/liter is present in level 3a and 
187.1 items/liter and 0.72 grams/liter in level 3c).  The smallest quantity of plant remains 
in TU 41 is present in Stratum 6 (59.2 items/liter and 0.38 grams/liter).  
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Figure 8.3: TU 41 Counts and Weights Per Liter 
 
 
The quantity and weight of wood and thick nutshell tends to decline from the 
early contexts to the later contexts in TU 28 (Figure 8.6a and b).  The Early Colonial 
level is predominately wood charcoal (89.40% of level 6a’s assemblage), while nutshell 
makes up only 4.64% of level 6a’s assemblage (Figure 8.4a).  The Late Woodland 
component has a similar proportion to the Early Colonial deposit of wood and nutshell 
(89.34% wood charcoal and 4.67% nutshell).  The Middle Woodland levels of the 
midden include a greater percentage of nutshell (mostly thick nutshell) than the later 
levels (about 60.17% of the Middle Woodland deposits consist of wood charcoal and 
29.35% is nutshell).  The earliest deposit (level 10a) has equal proportions of wood 
charcoal to thick nutshell (each about 24% of the 10a assemblage).    
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Figure 8.4a: TU 28 Wood and Nutshell Percentages of Total by Stratum/Level (Count); 
Total counts per level: 6a=604, 7a=985, 8b=1103, 9a=922, 9h=482, 10a=445 
 
 
Figure 8.4b: TU 28 Wood and Nutshell Percentages of Total by Stratum/Level (Weight); 
Total grams per level: 6a=3.3, 7a=6.4, 8b=9.3, 9a=5.8, 9h=2.5, 10a=1.8 
 
 
 
Test Unit 40 has a greater quantity of nutshell than TU 41 (1,328 pieces of 
nutshell in TU 40 and 807 pieces in TU 41 – counts rounded to account for subsampling), 
but TU 41 has a significantly greater quantity of wood charcoal than TU 40 (2,431 pieces 
for TU 40 and 7,384 for TU 41 – counts rounded to account for subsampling).  The 
Middle Woodland component of TU 41 is dominated by wood charcoal (from Stratum 3 
to the top of Stratum 5).  The weight and count of wood charcoal for these Middle 
Woodland strata are between 80-98% of the assemblage depending on the level (Figures 
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8.5a and b).  The earlier contexts in the midden represented by Level 5c and 6a include 
more thick nutshell than the later contexts with the ratio of wood to thick nutshell being 
close to even in level 6a (each comprising about 40%).  This likely corresponds with the 
established history of the region in which hunting and gathering were the primary 
settlement and subsistence strategies in the Late Archaic, and the collection of nuts like 
hickory and walnut would have played an important role.  The large presence of nut mast 
also indicates landscape management to benefit the collection of nut mast as well as the 
cultivation or protection of nut producing trees to ensure nut mast (Moore and Delke 
2010).  TU 41 has very small quantities of thin nutshell with the greatest proportion of 
thin nutshell present in level 6a at 2% of the total assemblage for the level.   
 
Figure 8.5a: TU 40 Wood and Nutshell Percentages of Total by Stratum/Level (Count); 
Total counts per level: 3b=1,655, 4a=3,646, 4b=471, 5a=1,205, 6a=408, 8a=402 
 
 
 
 
 
 
 
 
 
 
 
 
 
0
0.2
0.4
0.6
0.8
TU 40 3b TU 40 4a TU 40 4b TU 40 5a TU 40 6a TU 40 8a
Wood Thick Nutshell Thin Nutshell Unidentified Nutshell cf nutshell
	 	
 281 
Figure 8.5b: TU 40 Wood and Nutshell Percentages of Total by Stratum/Level (Weight); 
Total grams per level: 3b=8.0, 4a=9.8, 4b=3.6, 5a=2.5, 6a=1.4, 8a=2.1 
 
Figure 8.6a: TU 41 Wood and Nutshell Count Percentages of Total by Stratum/Level; 
Total counts per level: 3a=3,051, 3c=1,871, 4b=1,048, 5a=1,295, 5c=1,959, 6a=592 
 
Figure 8.6b: TU 41 Wood and Nutshell Percentages of Total by Stratum/Level (Weight) 
Total grams per level: 3a=13.3, 3c=7.2, 4b=5.6, 5a=6.4, 5c=7.4, 6a=3.8 
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For TU 28, in addition to the unidentifiable seeds, the Early Colonial era and Late 
Woodland samples include examples of Zea mays.  The Middle Woodland samples also 
include examples of cf. Acalypha spp., cf. Fabaceae (or possibly nightshade), and 
Poaceae seeds.  The earliest context (10a), in addition to unidentified seeds, includes 
Poaceae seeds (7 total).  The largest category of identifiable seeds is the Poaceae family 
(12 total).  The Middle Woodland context of the test unit has the greatest diversity of 
identifiable seed types.  TU 28 has the smallest quantity of seeds (134 seeds) and the 
smallest variety of plant species represented by the seeds (26 species including 
unknowns) (Table 8.2).  The majority of the seeds from TU 28 are unidentifiable.  
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TU 40 includes 33 different species of seeds (of which 19 are in the unknown 
category) (Table 8.3) and a total of 447 seeds.  About 37% of the seeds (165 seeds) were 
recovered from the top of stratum 3 (potentially due to preservation since the top most 
part of the midden would be subjected to less shell compression over time).  The 
identifiable (and tentatively identifiable) seeds represent grass and herbaceous species, 
including cf. Acalypha spp., Chenopodium/Amaranthus spp., cf. Cyperaceae/Pinaceae, cf. 
Euphorbiaceae, Galium spp., Ilex spp. (Holly), cf. Magnoliaceae, Poaceae sp., cf. 
Rosaceae, cf. Carex spp., cf. Setaria spp., and cf. Viburnum spp. seeds.  The most 
common seed types present in TU 40 are Galium spp. seeds (10 examples) and Poaceae 
(at least 29 examples).  The top level of the unit includes a potential example of Zea mays 
and throughout the unit there are at least four possible examples of Fabaceae seeds.   
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TU 41 includes 279 seeds, and 43 distinct plant species are represented by the 
seed assemblage for the test unit (Table 8.4).  Similar to TU 40, the most prevalent seed 
species represented are Galium sp. (4 seeds) and Poaceae (23 seeds).  The other plant 
species represented or tentatively represented by the seed assemblage include 
Chenopodium/Amaranthus spp., cf. Cyperaceae, cf. Euphorbiaceae, Ilex spp., cf. 
Scutellaria spp., and cf. Carex spp.  There are two possible Zea mays macrobotanical 
remains in TU 41 (one in level 3a and the other in level 5a) and two possible Fabaceae 
seeds.  
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Kiskiak Phytolith Residues and Chronological Change 
Sediment for phytolith analysis was sampled from TU 40 starting at Stratum 3 
where the shell midden feature was clearly visible.  Stratum 3 is part of the shell midden 
and includes primarily cord-marked, or Mockley ceramics, but there are examples of 
Roanoke Simple-Stamped and Townsend ceramics as well.  This reflects the time span of 
the Late Woodland I to Middle Woodland II time span.  The lithics represented in 
Stratum 3 are primarily shatter, fire-cracked rock, and flakes.  Stratum 4 has two 
radiocarbon dates associated with level b (Table 8.1b), placing the stratum within the 
Middle Woodland II and Late Woodland I period.  The ceramics match this range with a 
combination of Mockley, Townsend, and Varina ware ceramics present while Roanoke 
Simple-Stamped is no longer represented.  The lithics are mostly fire-cracked rock with 
smaller quantities of flakes and shatter.  Stratum 4 also includes a vessel feature that 
includes both Mockley and Accokeek Creek/Varina ceramics, and it may be that a 
Mockley vessel and Accokeek Creek/Varina vessel were broken near each other in situ.  
This could be an example of Blanton and Pullin’s (2004:91) description of “mutualism” 
between hunter-gatherer groups during the Middle Woodland.   
There are mostly Mockley cord-marked and net-impressed ceramics in Stratum 5, 
anchoring the stratum in the Middle Woodland.  The majority of the lithics in Stratum 5 
are flakes.  Stratum 6’s ceramic assemblage includes Croaker Landing, Accokeek 
Creek/Varina, and Mockley ceramics, placing this part of the midden in the Early 
Woodland and early Middle Woodland era.  Stratum 6 includes more cores and flakes 
than the other stratum.  It also includes two pit features sampled in this dissertation 
(Feature 181 and 183).  Stratum 7 appears to be contemporaneous with Stratum 8 as the 
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southern half of the test unit became stratum 7b while the northern half became stratum 
8a.  Stratum 7 had few ceramics but did have the greatest percentage of fire-cracked rock.  
Strata 7 and 8 are not included in the chronological discussion.  The artifacts from TU 40 
indicate a variety of practices, including culinary practices and tool-use.  The 
combination of lithic debris also suggests the manufacture of tools as well.  
Figure 8.7: TU 40 Distribution of Phytoliths, Ceramics, and Lithics (the phytolith data 
are percentage distributions of types within each stratum and the artifact data are the 
percentages of each type compared to the total for the unit) 
 
 
 
The percentage data for arboreal spheres and Poaceae phytoliths in the figure are 
based upon the proportion of type to the total phytoliths within the stratum (for example, 
in Stratum 3, 87.8% of the phytoliths in the Stratum 3 are Poaceae phytoliths).  However, 
the lithics, ceramics, and other artifacts represent quantity per stratum compared to the 
rest of the midden (for example, in Stratum 3, 11.4% of the ceramics for all of TU 40 are 
from Stratum 3).  Below are the phytolith counts and percentages for TU 40 (Tables 8.5 
and 8.6). 
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 The distribution of phytoliths across the strata in TU 40 is relatively consistent.  
Phytoliths were identified from strata 3, 4, 5, 6, and 8 as well as from two pit features 
associated with Stratum 6 of the test unit (Feature 181 and 183).  Poaceae tends to 
comprise about 80-90% of the phytoliths in each strata.  Arboreal spheres make up from 
about 5-20% of the phytoliths in each strata, with the lowest percent present in Stratum 5 
(4.78%) and the highest percent in stratum 6 (18.81%) (Table 8.8 and Figure 8.8).  Strata 
3-5 include spheres resembling Arecaceae family phytoliths – all present in low 
percentages of 0.73%-1.91%.  Cyperus spp. cone shaped phytoliths are present in small 
quanities in Strata 5 and 6 (0.48%-0.99%), and only one stratum has an example of 
Annonaceae (Stratum 4 at 0.41%).  Unknown morphologies are present in all strata 
except Stratum 6, making up no more than about 6% of the phytoliths in a stratum.  Zea 
mays is represented in all of the strata as well, and Cucurbitaceae is only present in 
Stratum 4 (this will be discussed further later in this chapter).  The greatest diversities of 
phytolith species are present in strata 3 and 4.  The two features in Stratum 6 have a 
slightly different phytolith distribution from the test unit’s strata.  There is a more even 
distribution of Poaceae phytoliths versus arboreal spheres.  There is also an example of 
Cucurbitaceae present in Feature 183.   
While there is consistency in Poaceae and arboreal spheres percentages 
throughout the stratum, there is evidence that the later strata (Strata 3-5) had greater 
levels of activity.  The quantity of phytoliths in these strata is greater than the earlier 
strata and there is a greater number of phytolith plant species.  However, the presence of 
Zea mays, Cucurbitaceae, and Cyperus spp. at various points within the midden reflect a 
long term domestic use and diverse level of activity associated with the shell midden.  
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Below are consolidated plant species categories identified from TU 40 (Tables 8.7 and 
8.8 and Figure 8.8). 
Table 8.7: TU 40 Condensed Phytolith Category Counts (n) by Stratum and Features 
 
TU 40 40 40 40 40 40 40 
Stratum 3 4 5 6 8 F 181 F 183 
Annonaceae 0 1* 0 0 0 0 0 
Arboreal 26 26 10 19 5 34 19 
Arecaceae 3 3 4 0 0 3 5 
Cucurbita 
spp. 
0 1* 0 0 0 0 1 
Cyperus 
spp. 
0 0 1* 1* 0 0 0 
Zea mays 3** 6* 7** 1* 1* 3* 1* 
Poaceae 359** 193** 186** 80 49 60 77 
Unknowns 18** 14** 1 0 1 10 7 
Totals 409 244 209 101 56 110 110 
*All are cf. 
**At least 
one is a cf. 
       
 
Table 8.8: TU 40 Condensed Phytolith Category Percentages (%) by Stratum and 
Features 
TU 40 40 40 40 40 40 40 
Stratum 3  4 5 6 8 F181 F183 
Annonac-
eae 
0.00 0.41* 0.00 0.00 0.00 0.00 0.00 
Arboreal 6.36 10.66 4.78 18.81 8.93 30.91 17.27 
Arecaceae 0.73 1.23 1.91 0.00 0.00 2.73 0.05 
Cucurbita 
spp. 
0.00 0.41* 0.00 0.00 0.00 0.00 0.90 
Cyperus 
spp. 
0.00* 0.00* 0.48* 0.99 0.00 0.00 0.00 
Zea mays 0.73** 2.46* 3.35** 0.99* 1.79* 2.73* 0.90* 
Poaceae 87.78** 79.10** 89.00** 79.21*
* 
87.50*
* 
54.55*
* 
70.00*
* 
Unknowns 4.40** 5.74** 0.48 0.00 1.79 9.09 6.36 
Totals 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
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Figure 8.8: TU 40 Condensed Phytolith Distribution by Stratum and Feature 
 
Test Unit 41 (Table 8.9) exhibits a rise over time in the percentage of Poaceae 
phytoliths per stratum with only 16.36% of the phytoliths in Stratum 6 representing the 
Poaceae family and 86.06% in stratum 3 and 81.51% in Stratum 2.  At the same time, the 
percentage of arboreal spheres decreases from the earlier strata to the later strata (from 
68.18% in Stratum 6 to 6.72% in Stratum 2).  Stratum 5 has the greatest number of plant 
species (with approximately 23 different species represented by phytoliths, including 
unknown phytolith morphologies).  Cucurbitaceae family phytoliths are present in Strata 
4-6, reflecting the presence of Cucurbitaceae species in the Tidewater at least as early as 
the Middle Woodland period.  There is evidence of Zea mays from Strata 2-5.  Few 
Phaseolus spp. phytoliths were identified at Kiskiak, but one likely example of Phaseolus 
spp. was extracted from Stratum 3.  Therefore, maize, beans, and squash are all 
represented in TU 41.  In terms of non-cultigens, in addition to grass and wood 
phytoliths, there is a potential Magnoliaceae family phytolith in Stratum 6 and a likely 
Pinaceae phytolith in Stratum 3, revealing a combination of hard and softwood at the site.  
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Cyperus spp., or sedge, is present in Strata 2, 3, and 5, possibly indicating the use of 
tuberous plants.  Cf. Arecaceae spheres were recorded in all six strata, with the highest 
number occurring in Stratum 3.  Below are the counts and percentages for the phytoliths 
recovered from sediment excavated from TU 41 (Tables 8.9 and 8.10). 
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The following graphics (Table 8.11 and Figure 8.9) present the data from 
phytolith residues analyzed from TU 41 in a condensed list of plant species for each 
strata. 
Table 8.11: TU 41 Condensed Phytolith Counts (n) and Percentages 
 
TU 41 41 41 41 41 41 41 41 41 41 
Stratum 2 2 3 3 4 4 5  5 6 6 
Annonaceae 0 0.00 2* 0.44
* 
1* 0.71
* 
1 0.22 3* 2.73
*  
Arboreal 8 6.72  31 6.75  23 16.4
3  
160 34.9
3  
75 68.1
8  
Arecaceae 1 0.84  7 1.53  1 0.71  3 0.66  4 3.64  
Cucurbita 
sp. 
0 0.00  0 0.00  1 0.71  1 0.22  1* 0.91
*  
Cyperus sp. 1 0.84  2 0.44  0 0.00  2 0.44  0 0.00  
Lagenaria 
sp. 
0 0.00  0 0.00  1* 0.71
*  
0 0.00  0 0.00  
Magnoliacea
e 
0 0.00  0 0.00  0 0.00  0 0.00  1* 0.91
*  
Phaseolus 
sp. 
0 0.00  1* 0.22
*  
0 0.00  0 0.00  0 0.00  
Pinaceae 0 0.00  1* 0.22
*  
0 0.00  0 0.00  0 0.00  
Poaceae 97** 81.5
1**  
395 86.0
6  
108 77.1
4  
25**
1 
54.8
0**  
18 16.3
6  
Zea mays 6* 5.04
*  
12** 2.61
**  
3* 2.14
*  
3* 0.66
*  
0 0 
Unknowns 6 5.04  8 1.74  2 1.43  37 8.08  8 7.27  
*All are cf. 
**At least 
one is a cf. 
 
Totals 119 100.
00  
459 100.
00  
140 100.
00  
458 100.
00  
110 100
.00  
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Figure 8.9: TU 41 Condensed Phytolith Distribution by Stratum (Percentage) (cf. labels 
are included in counts) 
 
 
 
 Sediment was collected for phytolith analysis from Strata 2-6 from TU 41.  
Unlike TU 40, there are clearer trends in phytolith distribution throughout the midden.  
Poaceae species phytoliths increase in relative percentage compared to the other 
phytoliths present in each strata while arboreal sphere phytolith percentages decline.  
Stratum 2 includes Mockley, Townsend, and Roanoke Simple-Stamped pottery and is 
associated with the Late Woodland I to Middle Woodland period.  There are few lithics 
that are either fired or not fired cobbles.  This stratum likely represents the intermediary 
transition between the sandy colluvial wash of stratum 1 and the shell midden.  Stratum 3 
included a density of shell and a mixture of Simple-Stamped, Townsend, and Mockley 
sherds (the majority of the sherds).  Stratum 3 is similarly well within the Late Woodland 
and possibly Middle Woodland II period.  The phytolith residue and macrobotanical 
dates (Table 8.1b) place this stratum in the Late Woodland period.  The stratum has a 
mixture of fire-cracked rock, cores, flakes, and shatter.  Stratum 4 includes a mixture of 
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Mockley, Townsend, and Varina ceramics and mostly fire-cracked and not fired cobbles.  
This stratum dates to the Middle Woodland II.  The first few levels of Stratum 5 are 
possibly dated to Middle Woodland I.  However, Stratum 5 is complicated by its 
combination of Croaker Landing, Accokeek Creek/Varina, and Mockley sherds as well 
as a phytolith residue and a macrobotanical date for Stratum 5 Level c in the Late 
Archaic period.  The stratum has a diversity of lithic types and the greatest quantity of 
lithics after Stratum 1 (which primarily consisted of non-fired cobbles).  At the base of 
Stratum 5, a pit feature (Feature 180), which included Accokeek Creek/Varina sherds, 
was identified.  Excavation of the shell midden concluded in Stratum 6a and an augur test 
from the bottom of this level revealed lithics. 
Figure 8.10: TU 41 Arboreal, Poaceae, Lithic, and Ceramic Distribution (the phytolith 
data are percentage distributions of types within each stratum and the artifact data are the 
percentages of each type compared to the total for the unit) 
 
 
 
Figure 8.10 illustrates the relationship between the archaeobotanical remains and 
material culture in TU 41.  The percentage data for arboreal spheres and Poaceae 
phytoliths in the figure are based upon the proportion of type to total phytoliths within 
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the stratum (for example, in Stratum 2, 81.5% of the phytoliths in the stratum are Poaceae 
phytoliths).  However, the lithics, ceramics, and other artifacts represent quantity per 
stratum compared to the rest of the midden (for example, in Stratum 2, 14% of the 
ceramics for all of TU 41 are from Stratum 2).  The proportion of arboreal spheres 
declines from the earliest contexts to the latest while the Poaceae phytoliths increase over 
time.  The increase in grass species and decline in arboreal spheres likely reflects the 
ecology of the landscape as the site was cleared and deforested to open up spaces for 
habitation and planting.  The peak in ceramics during the Middle Woodland period 
supports the idea that the site was used for community gatherings and was intensively 
utilized at this time. 
 
Kiskiak Phytolith Data: Poaceae Subfamilies 
Panicoid grasses are the predominant grass subfamily across all of the strata 
sampled in TU 40 (Table 8.8, Figure 8.12).  Figures 8.11a and b are Poaceae family 
phytoliths from Kiskiak. 
 
Figure 8.11a: Bambusoideae subfamily phytolith from Kiskiak, TU 40, Stratum/Level 
8a, Context 444 
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Figure 8.11b: Panicoid subfamily phytolith from Kiskiak, TU 41, Stratum/Level 5d, 
Context 435 
 
Chloridoid grasses have a stronger presence in TU 41 as observed in Stratum 2 
and Stratum 6.  The data capture the diversity of grass species used at the site, and the 
differences in grass totals between the test units indicates that refuse was not equally 
distributed across the midden.  This also suggests that distinct seasonal grasses were used 
and implies the year-round use of the site.  Another way to interpret the Chloridoid 
grasses is that these warmer season grasses might be present in TU 41 due to seasonal use 
of the midden.  Potentially, the midden was left unused in the spring months.  As a result, 
Chloridoid grasses grew on the surface of the midden and then were buried by the next 
stage of site activity in the late summer and fall months.  Pooids tend to produce seeds in 
the spring, and their identification in the midden (albeit in small quantities) supports the 
theory that Kiskiak was used (or possibly occupied all year-round) at different points of 
the year.  The below graphs depict the Poaceae subfamily distribution for TU 40 and TU 
41 as well as the features analyzed for phytolith residue (Figures 8.12-8.14). 
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Figure 8.12: TU 40 Poaceae Subfamily Distribution by Stratum (Percentages) 
 
 
Figure 8.13: TU 41 Poaceae Subfamily Distribution by Stratum (Percentages) 
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Figure 8.14: Poaceae Subfamily Distribution for Features in TU 40, TU 41, and TU 50 
(Percentages) 
 
 
 
 As this graphs illustrate, Panicoid grasses are consistently the predominant grass 
subfamily at Kiskiak.  However, the presence of other subfamily grass species depicts a 
landscape that included grass subfamilies that prefer distinct habitats and conditions.  
This suggests that grasses accounted for in the phytolith residues are related to both 
anthropogenic processes (grasses imported to the site from other locations) and that the 
site experienced climatic variations. 
 
Kiskiak Phytolith Data: Evidence of Domesticates and Cultigens 
Assuming that the phytoliths are Zea mays, the phytolith record from Kiskiak 
strengthens the theory that it was present in the Tidewater (the Middle Woodland period) 
earlier than originally expected (Figures 8.15 and 8.16).  The fact that the early maize 
cupule dates are from sites identified to be “persistent places” like Kiskiak also supports 
these potential maize identifications in early contexts (Gallivan and McKnight 2008).  
There are two examples of Zea mays rondels in TU 40 and one example in Feature 181.  
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There are three examples of Zea mays rondels in TU 41 and one example in Feature 166.  
Sixteen examples of Zea mays cross-bodies are present in TU 40 as well as three from 
TU 40’s features.  Twenty-one examples were extracted from TU 41 as well as two in 
TU 41’s features.  Between TU 40 and 41, there appear to be at least 49 possible 
examples of Zea mays.  At least 20 of these potential examples are from the Late 
Woodland strata of the midden, and at least another 20 are from Middle Woodland strata 
of the midden.  Nine are potentially from contexts earlier than the Middle Woodland 
period, but most of these are likely are linked to Middle Woodland I.  While studies show 
that there is little vertical stratigraphic movement for phytolith deposition and this 
dissertation’s AMS study of phytolith residue confirms the integrity of the stratigraphy of 
the shell midden (Piperno 2006:113-114), it is still possible that due to the malleable 
nature of shell deposition phytoliths within the sediment may have shifted as the shell 
midden settled in place.  The temporal divisions between the stratigraphic levels of the 
midden also may occur more rapidly than the ceramic seriation suggests, especially in the 
deepest levels of the shell midden. 
There are two Cucurbitaceae phytoliths in TU 40 (one [cf.] in stratum 4 and one 
in Feature 183).  There are also four potential Cucurbitaceae family phytoliths in TU 41 
(one of which is possibly Lagenaria sp.).  Two are present in stratum 4, one in stratum 5, 
and one in stratum 6.  These contexts all date to the Middle Woodland period, and one 
example in TU 41 stratum 6 is potentially earlier.  Two possible Phaselous spp. 
phytoliths are present in Late Woodland contexts: one in stratum 3 of TU 41 and one in 
TU 50’s Feature 169.  The potential Zea mays husk and cob phytoliths in Feature 166 are 
intriguing since TU 46 is a predominantly Middle Woodland and Early Woodland area of 
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the site.  TU 41’s Feature 180 is at the very base of the shell midden, and it is logical that 
there is no evidence of cultigens in this feature.  Similarly, TU 50’s Feature 169 is from a 
sheet midden with primarily Roanoke Simple-Stamped pottery, which fits with the 
presence of bean and maize phytoliths.  The following figures illustrate the cultigen 
distribution for TU 40 and TU 41 as well as for the features sampled for phytolith residue 
(Figures 8.14 and 8.15). 
 
Figure 8.15: TU 40 Cultigen Distribution by Stratum (Counts - includes phytoliths 
labeled as cf.) 
 
 
 
Figure 8.16: TU 41 and TU 41, 46, and 50 Feature Cultigen Distribution by Stratum 
(Counts – includes phytoliths labeled as cf.) 
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Kiskiak Artifact Residues: Phytoliths and Starch Grains 
Evidence of starch grains and phytoliths from artifact residues is present in all 
contextual eras (Late Archaic to Late Woodland) represented by the artifacts analyzed 
(Table 8.12 and Figure 8.17).  In the earliest contexts, one flaked lithic (Artifact 8) was 
analyzed from Stratum 7 in TU 40 and one from stratum 5 of TU 41, likely representing 
the Early Woodland period/Late Archaic eras.  Three unknown starches were recovered 
and eight arboreal spheres as well as various fibrous tissues.  Six artifacts from the 
Middle Woodland period were analyzed (two Mockley ceramic sherds, one ceramic base 
sherd, one Varina ceramic sherd, one groundstone, and one flake).  These artifact 
residues included 12 starches and 14 phytoliths as well as a seed coat (Linda Perry, 
personal communication 2014) and various tissues and fibers.  The starch grains from the 
Middle Woodland indicate that starchy seeds and roots/tubers were utilized at Kiskiak.  
The potential Zea mays starch grain’s identification is supported by the fact that 
phytoliths matching the morphology of Zea mays cross-bodies are present in the level 4a 
sediment, although the base sherd with the Zea mays starch grain was excavated within 
the context level 4b. 
 The greatest number of starch grains from one artifact (eight starch grains) were 
sonicated from Artifact 7 (a groundstone) in Stratum 3 of TU 41 (a Late Woodland 
context).  Artifacts representing Late Woodland activities include two groundstones in 
TU 41 stratum 3 (Artifacts 5 and 6) and a flake in TU 28 stratum 7 (Artifact 9).  Nine 
starch grains were recovered from the groundstones as well as six arboreal spheres and 
two grass phytoliths.  The starch grain evidence represents continuity between the Middle 
Woodland and Late Woodland in the use of root starches as well as Zea mays, which is 
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more concretely identified in the Late Woodland context, and starchy seeds (Linda Perry, 
personal communication 2014).   
 
Table 8.12: Phytoliths and Starch Grains from Kiskiak Artifact Residues: Chronological 
Findings 
 
Time Period Starch Grains Phytoliths Other 
cf. Early 
Woodland/Late 
Archaic 
2 Unknown 3 Arboreal 
spheres 
Various Fibers 
cf. Early Woodland 
(tentative date  
range for Artifact 8) 
1 Gelatinized unknown 8 Arboreal 
Spheres 
Various Fibers 
1 Unknown  
Middle Woodland 1 Pooid (heated) 5 Arboreal 
spheres 
Various tissues 
and fibers 
1 Tritaceae 
(compression damage) 
6 Panicoid 1 Seed coat 
1 cf. Tritaceae 
(evidence of boiling) 
1 Unknown 
7 
 
1 cf. Lilium spp. 1 Unknown 
Plate 
1 Unknown (cf. 
Apiaceae) 
1 cf. 
Cucurbitace
ae 
1 gelatinized mass (cf. 
Allium spp.) 
 
1 cf. Zea mays 
1 cf. root 
4 Unknown 
Late Woodland 1 cf. Dioscorea spp. 6 Arboreal 
Spheres 
 
1 cf. Setaria spp. 1 Panicoid 
1 Zea mays 1 Chloridoid 
6 Unknown  
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Figure 8.17: Starch grain sonicated from Mockley sherd, TU 40, Stratum/Level 4a, 
Context 423, Artifact 3 
 
 Tim Messner extracted starch grains from sites in the coastal plain from different 
time periods, adding to the data set of species represented by starch grains in the 
Tidewater.  Although the starch grains present in the residue at Kiskiak from the Early 
Woodland period are unidentified, the starch grains from a pestle at the Gully site (Early 
Woodland period) represent tubers, starchy seeds, and nuts (Messner 2011:96-97).  
Ceramics and lithics from Middle Woodland contexts, including Maycock’s Point, in 
Messner’s study produced starchy seeds, tuber starches (including cf. Sagittaria sp. [duck 
potato], Nymphaea odorata [waterlily rhizome], and Liliaceae [a lily bulb], and nut 
starches (Messner 2011:97-98).  The majority of the starchy seeds are from 
Hordeum/Elymus (little barley), a Pooid grass species, which is an important component 
of the Eastern Horticultural Complex and has evidence of being domesticated (Messner 
2011:33, 98, 106).  Cobbles and ceramics from the Late Woodland period in Messner’s 
study produced cultigens, including Fabaceae (bean) and Zea mays, in addition to starchy 
seeds, nut, and tuber starches (Messner 2011:98-99).  Kiskiak did not produce distinctive 
nut starches (although nut starches were not included in the reference materials), but the 
combination and pattern of starch grains present over time in the Tidewater in Messner’s 
	 	 	
 326 
findings is similar to the chronological pattern at Kiskiak.  The Early Woodland in both 
data sets includes a variety of starches, the Middle Woodland includes both starchy seed 
and tuber/root starches, and the Late Woodland includes cultigen, starchy seed, and 
tuber/root starches.  Both data sets include Zea mays in the Late Woodland, although this 
potentially appears in the Middle Woodland at Kiskiak as well.  Messner’s data set 
includes an abundance of Hordeum/Elyseum starches (a Pooid grass), and there are 
multiple examples of Pooid starches in the Kiskiak data set, which could be 
Hordeum/Elyseum starches since the species is prevalent as starch grains at other 
Tidewater sites.  Overall, there appears to be consistency in the use of plants that produce 
starch grains at the Kiskiak site from its earliest to latest contexts. 
 
Gouldman Oyster Shell Midden Archaeobotany and Middle Woodland I 
Chronological Comparison 
 
 Figure 8.18 represents the ceramic ware types present in the strata of the 
Gouldman Oyster Shell Midden, which are temporally comparable as they are both early 
Middle Woodland levels.  Both strata have more wood charcoal than nutshell (Figure 
8.18 and 8.19).  The greater amount of wood charcoal as compared to nutshell is not as 
drastic in the earlier contexts of Kiskiak.  This could reflect the primary use of the 
Gouldman Oyster Shell Midden as a shellfish processing center while Kiskiak fulfilled a 
diversity of purposes, including nut mast and shellfish collection and processing, leading 
to more species of plant remains in the archaeobotanical record aside from wood 
charcoal. 
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Figure 8.18: Gouldman Oyster Shell Midden Ceramic Distribution (Counts) (based on 
Monroe et al. 2012) 
 
 
Figure 8.19: Gouldman Oyster Shell Midden Wood and Nutshell Charcoal (Percentage) 
(based on McKnight 2012; Monroe et al. 2012) 
 
 
Stratum 2 has a greater quantity of Poaceae phytoliths than Stratum 3, and it is 
mostly Chloridoideae subfamily grasses with lesser quantities of Panicoideae, 
Bambusoideae, and Arundinoideae grasses (Figures 8.20 and 8.21).  This stratum 
resembles the Late Woodland strata of Kiskiak and Werowocomoco.  Stratum 3 has more 
examples of Panicoideae grass species than Chloridoideae, but Chloridoideae grasses still 
make up about 33% of the grasses.  This potentially demonstrates differences in activities 
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between the two depositional periods.  Cool-season grasses are represented in small 
quantities in both depositional levels, but the sub-families primarily represent grasses that 
grow during warmer seasons.   
Figure 8.20: Gouldman Shell Midden Phytolith Poaceae Subfamily (Percentages) 
 
 
Figure 8.21: Poaceae rondel from the Gouldman Oyster Shell Midden, TU 16, Lot 40, 
Stratum/Level 2a 
 
There are no examples of cultigens in the macrobotanical remains and a small set 
of phytoliths that are possibly Zea mays cob and Cucurbitaceae phytoliths (Figure 8.22).  
I discussed the temporal context ambiguity of the cf. Zea mays phytoliths in detail in 
Chapter 7.  Zea mays cob rondels (n=6) were only present in two samples both of which 
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are from Stratum 2.  Phytoliths (n=6) that are appear to be consistent with Cucurbitaceae 
family phytoliths are present in two samples from Stratum 2.  Five of the Cucurbitaceae 
phytoliths and two of the Zea mays cob rondels are from the same test unit, TU 23.  TU 
23 was identified by WMCAR as having an anomalous deposit, located near the center of 
the midden.  The fact that maize husk/leaf examples are not present suggests that the 
maize was brought into the site rather than grown at the site.  The combination of cob and 
squash phytoliths reflects the presence of cultigens in Virginia but is consistent with the 
theory that maize, bean, and squash horticulture was not intensively occurring in the 
Tidewater prior to the Late Woodland.  The Gouldman Oyster Shell Midden cultigen 
phytoliths do demonstrate that while horticulture may not have been actively carried out 
in this region, maize and squash were still moving throughout the area.   
 
Figure 8.22: Gouldman Oyster Shell Midden Phytolith Cultigens (Counts – includes 
phytoliths labeled as cf.) 
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Werowocomoco Archaeobotany and Late Woodland Chronological Comparison 
Archaeobotanical remains and archaeological material culture from 
Werowocomoco complement my study’s Late Woodland to Early Colonial era data set.  
Werowocomoco has AMS dates that include the Middle Woodland II (AD 500-900) 
through Protohistoric/Early Colonial era (AD 1500-1622), but the samples selected for 
my dissertation fit within the Late Woodland I to Late Woodland II range (ca. AD 900-
1400) (Gallivan 2007:93; Gallivan et al. 2013:52).  All of the carbonized maize remains 
were recovered from Late Woodland contexts at the site (McKnight 2013:46).  Six maize 
remains were AMS dated and represent a 2-sigma calibration date range of AD 1060-
1420 (McKnight 2013:46).  Sediments were floted from contexts that dated to the Middle 
Woodland to the Early Colonial era at Werowocomoco, and McKnight found that the 
densest quantity of carbonized remains was present in the Late Woodland II contexts 
(McKnight 2013:47-48).  This evidence shows a decline in the presence of maize at 
Werowocomoco between the Late Woodland II and Early Colonial era (McKnight 
2013:47), which McKnight notes is contrary to descriptions by Smith, and other early 
colonial writers of a maize-centric Powhatan life way (McKnight 2013:49-50). 
I analyzed phytolith residues from sediments from two features at the site, Feature 
428 and Feature 552.  Three radiocarbon dates are available from Feature 428; one (wood 
charcoal) from level 1b yielded a two-sigma calibration range of AD 1200-1390 and two 
(one bean fragment and one maize cupule) from level 1c produced a combined 2-sigma 
date range of AD 1420-1610 (Gallivan et al. 2013:12).  The ceramics in the feature are 
primarily Townsend (n=26) and a few examples of Mockley (n=2), and four lithics– two 
quartzite flakes and two quartzite fire-cracked rocks were recovered (Gallivan et al. 
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2013:13).  Two maize cupules were dated from Feature 552: from Stratum II the 2-sigma 
range was AD 1050-1270 and from Stratum III the two-sigma range was AD 1280-1400 
(Gallivan et al. 2013:26, 29-30).   
 The Kiskiak and Werowocomoco phytolith assemblages both are predominantly 
comprised of Poaceae (grass) family phytoliths (Figure 8.23).  However, while the 
grasses at Kiskiak are primarily Panicoid grasses, Panicoid grasses and Chloridoid 
grasses have a more even distribution at Werowocomoco and are closer to about 50% of 
the grasses compared to about 70-90% of the grasses at Kiskiak (Figure 8.24).  In fact, 
there is a greater percentage of Chloridoid grasses in Feature 552 than Panicoid grasses.  
For both features, about 10% of the grasses are Bambusoid and about 1% are Pooid 
grasses.  There are no Arundinoid examples in Feature 428 while about 3% of the grasses 
in Feature 552 are Arundinoid.  Four control samples were included in this analysis (two 
from Werowocomoco and two from Kiskiak) (Figure 8.25), and they show that 
Chloridoid grasses are more prevalent at Werowocomoco (about 50% of the Poaceae 
subfamily distribution) than Panicoid grasses (about 30% of the distribution).   
 
Figure 8.23: Chloridoideae subfamily phytolith from Werowocomoco, Feature 428, 
Context 575  
 
This pattern is similar at Kiskiak, with Chloridoid grass phytoliths dominating the 
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grass subfamily types.  The percentage of Panicoid grasses is higher in the archaeological 
samples than in the control samples and the percentage of Chloridoid grasses is higher in 
the control samples than in the archaeological samples.  This could be due to a greater 
seasonal use of Panicoid grasses, making their deposition in the midden denser than in 
the control samples.  The abundance of both Panicoid, a cold season grass type, and 
Chloridoid grasses, a warm season grass type, at Werowocomoco might also reflect the 
spring to late fall use of Werowocomoco that is documented in the historical record.  The 
higher quantities of Panicoid grasses at both sites in comparison with the control samples 
is suggestive of activity use and a greater focus on Panicoid grass species in daily 
practices, which would consequently lead to their later deposition in midden deposits.  
This distinction could be indicative of Native peoples bringing Panicoid grass species to 
the site for daily use. 
 
Figure 8.24: Werowocomoco Poaceae Subfamily Distribution for Features 428 and 552 
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Figure 8.25: Werowocomoco and Kiskiak Control Samples – Poaceae Subfamily 
Distribution 
 
 
Werowocomoco’s phytolith residue produced a number of examples of potential 
Zea mays cob rondels and Zea mays husk cross-bodies (Figure 8.26).  Some of these 
examples have been tentatively identified with a “cf.” label, but their identification as 
Zea mays is corroborated by the carbonized Zea mays examples present in the 
macrobotanical remains.  There are also three potential Cucurbitaceae family examples 
(two of which have been tentatively identified as Lagenaria sp. or bottle gourd).  The 
macrobotanical remains did not produce evidence of members of the Cucurbitaceae 
family.  It is possible that the squash and bottle gourd phytoliths are from hollow squash 
and bottle gourd vessels or rattles.  The rind of this fruit may not have been charred and 
consequently only their phytoliths post-decay are visible.  There is no evidence of 
Phaseolus spp. phytoliths although there are bean examples in the macrobotanical record.  
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Figure 8.26: Werowocomoco Cultigen Distribution for Features 428 and 552 (Counts-
includes phytoliths labeled as cf.) 
 
 
 
The above figure (Figure 8.26) depicts the cultigen or domesticate evidence in the 
phytolith residue from the two features sampled from Werowocomoco.  Feature 552 
included more species examples, but Feature 428 had a greater quantity of examples 
overall.  These two features combined exhibit a much higher quantity of Zea mays 
phytolith examples than the phytolith residue at Kiskiak or the Gouldman Oyster Shell 
Midden.  However, the average percentage of Zea mays within each sample is about 
3.34% of the sample, which demonstrates that Zea mays is a small fraction of the total 
plant use at the site.     
 
Changes in Horticultural and Landscape Use, Late Archaic to the Early Colonial 
Era 
 
Phytoliths are an important line of evidence in discussing plant use and activities 
associated with the Kiskiak shell midden.  For example, Poaceae or grass family seeds 
are present in the macrobotanical remains but the phytolith evidence demonstrates the 
extent of this presence in the midden.  Since phytoliths are not necessarily the product of 
anthropogenic burning, there is the potential that some of the phytoliths are not a direct 
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result of human use.  However, their recovery from a midden deposit where refuse from 
work would be disposed, the presence of associated charred seeds, and the vast number 
of tasks and methods associated with Poaceae species (as well as the other plant species 
represented by phytolith identification) do draw a connection between the phytolith 
evidence and human activities at Kiskiak, Werowocomoco, and the Gouldman Oyster 
Shell Midden (Herlich 2016).   
It is consistent across all three sites that the later deposits have more Chloridoid 
grass examples than earlier contexts.  This is similarly reflected in the control samples 
from Kiskiak and Werowocomoco.  Panicoid grasses decline from comprising 
approximately 80-95% of the Poaceae assemblage at Kiskiak in the early periods of the 
site (Figure 8.27) to about 55% of the assemblage in the Early Colonial era.  At the 
Gouldman Oyster Shell Midden, Panicoid declines from comprising about 50% of the 
assemblage in the earlier stratum to about 15% in the later stratum, while Chloridoid 
increases from about 30% to about 80% of the assemblage.  At Werowocomoco, the 
percentages of Chloridoid (about 30-40%) and Panicoid (about 40-50%) are roughly 
even.  These changes over time between a more Panicoid grass dominated Poaceae 
assemblage to Chloridoid grass dominated assemblage could reflect climate and 
ecological changes in the Tidewater where shorter warm weather grasses became more 
prevalent than taller warm weather grasses.  These changes could also indicate different 
anthropogenic practices over time, leading to the use, management, and collection of 
different Poaceae subfamily species. 
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Figure 8.27: Kiskiak Poaceae Subfamily Phytolith Distribution by Stratum (Percentage) 
 
 
 
 The quantities of macrobotanical remains at each site and within Kiskiak are 
informative of landscape use and management.  When the total counts and weights of the 
samples representing each time period are averaged, the Late Woodland period has the 
greatest quantity and weight (0.92 grams/liter and 190 items/liter), followed by the 
Middle Woodland (0.59 grams/liter and 134 items/liter) and early deposits of the site 
(Early Woodland: 0.35 grams/liter and 94 items/liter; Late Archaic: 0.38grams/liter and 
59 items/liter) (Figure 8.28a and b).  These totals demonstrate active anthropogenic use 
of the site continuously from the Late Archaic to the Early Colonial era.  This evidence 
strengthens the idea that Kiskiak was a persistent place revisited on the landscape.  The 
counts and weights also show that there was a greater focus on plant processing and 
disposal during the Late Woodland era, which dissipates during the Early Colonial era.  
Since most of the carbonized plant remains are wood charcoal, the data suggest 
consistent forest management practices from the Late Archaic to the Middle Woodland 
period and intensified wood collection and burning during the Late Woodland.   
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The quantity of samples and liters of sediment is greater at Werowocomoco; 
however, the total count/liter and weight/liter of the carbonized remains from flotation 
samples are significantly lower (22 items/liter and 0.29 grams/liter [McKnight 2013:40-
41]) than they are in the Kiskiak shell midden during the Late Woodland.  The counts 
and weights per liter for the Gouldman shell midden are more comparable to the Early 
Woodland component of the Kiskiak shell midden, with 71 items/liter and 0.17 
grams/liter (McKnight 2011: D-6, D-8).  The similarity between Kiskiak and the 
Gouldman shell midden reflects the fact that samples were from primarily refuse shell 
midden deposits while the flotation at Werowocomoco is dissimilar from Kiskiak’s 
associated time periods because samples were taken from various domestic deposits, not 
exclusively refuse middens.  Figures 8.28a and b represent the total counts and weights 
for all of the samples representing an era of time at Kiskiak.  The Middle Woodland time 
frame has the highest quantities and weights (1,204 items/liter and 5.27 grams/liter) due 
to it being the focal time period of the shell midden’s deposition.  The Late Woodland 
follows the Middle Woodland in terms of abundance (569 items/liter items and 2.77 
grams/liter), reflecting the average trend depicted in Figures 8.29a and b. 
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Figure 8.28a: Macrobotanical Total Weight/Liter– Averaged by Era, For Figures 8.28a-b 
and Figures 8.29a-b - Sample numbers: Early Colonial=1, LW=3, MW=9, EW=3, LA=1 
 
 
Figure 8.28b: Macrobotanical Counts/Liter – Averaged by Era 
 
 
Figure 8.29a: Macrobotanical Total Weights/Liter for Each Era 
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Figure 8.29b: Macrobotanical Total Counts/Liter for Each Era 
 
Figures 8.30a and b depicts the counts (Figure 8.30a) and relative percentages 
(Figure 8.30b) of carbonized wood, nutshell, seeds, parenchyma tissue, and unknown 
tissue within each broad time period.  Figure 8.30a also includes the counts of ceramics 
and lithics in each time period, and Figure 8.30b includes the relative percentages of 
ceramics and lithics for each era within the total context of the unit (which is different 
from the carbonized remains also on the graph).  Figure 8.30b shows a decrease in 
nutshell collection and processing at the site over time with Late Archaic samples 
containing the largest quantities as compared to the other botanical remains recovered 
from the Late Archaic, and Early Colonial era samples containing the smallest amount of 
nutshell as compared to other Early Colonial botanic remains.  This matches the 
progression from a hunter-gatherer society reliant on fall nut mast, especially hickory 
(Carya spp.) nutshell, to a sedentary society focused more on horticultural products.  The 
quantity of wood charcoal drastically increases during the Middle Woodland, reflecting 
an aggregation of people, longer-term site occupation, and more frequent visitation.  It 
seems likely that Kiskiak played different roles in Algonquian mobility and settlement 
over time, acting as a base camp, temporal site, and primary settlement.  These varying 
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roles would have resulted in changing taskscapes at the site while Kiskiak simultaneously 
continued to be a place of social, economic, and political significance.   
Clearly, the bulk of shell midden use for wood burning and nut processing 
occurred during the Middle Woodland.  The largest quantity of carbonized remains is 
present in the Middle Woodland section of the midden, and the second largest 
concentration is in the Late Woodland period.  The Early Colonial era is not heavily 
represented in the shell midden, although still present.  This accounts for the smaller 
volume of archaeobotanical and archaeological material compared to the Late Woodland 
and Middle Woodland.  This indicates that the shell midden area of the Kiskiak site 
became less of a focus during this later context (Herlich 2016).  The greatest quantity of 
ceramics is present in the Middle Woodland while the greatest quantity of lithics is 
present in the Late Woodland.  The Late Archaic period contains predominantly 
unidentified carbonized botanical remains (both in terms of count and relative 
percentage).  The greatest quantity of unidentified remains occurs in the Middle 
Woodland period.  However, in terms of relative percentage, the ratio of unidentified 
remains compared to the rest of the carbonized remains for an era decreases from the 
Late Archaic to the Early Colonial era, which might be related to preservation rates 
decreasing with time and weight of shell deposited.   
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Figure 8.30a: Macrobotanical Sub-Category Count Distribution (Totals) 
 
Figure 8.30b: Macrobotanical Sub-Category Count Distribution (Percentages – 
archaeobotanical remains represent ratio of each remain to total per era while artifacts 
represent ratio of each type to total per type) 
 
 
 
Palynology at Kiskiak also corroborates the macrobotanical data and helps to 
illuminate the relationship between people and the landscape (Jones 2005:Appendix E; 
Gallivan 2016).  The pollen graph closely follows the pattern represented by the counts in 
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Figure 8.30a where the amount of charcoal present in the pollen core increased during the 
Middle Woodland period while hickory and oak pollen declined, which may have been 
related to the harvesting of nutshell during this time and the opening of the landscape 
through forest management for increased site use and to promote the collection of nut 
mast (Gallivan 2016:88; Jones 2005:E-6; Moore and Delke 2010).  Arboreal spheres in 
the phytolith residues also generally decrease over time at Kiskiak.  Pollen from weedy 
and herbaceous species increased in the Late Woodland, potentially related to the 
creation of edge habitats near horticultural spaces (Gallivan 2016:88; Jones 2005:E-6).  
The charcoal concentration in the pollen data also increased during the Late Woodland 
and dropped again in the Early Colonial era while the amount of oak and hickory pollen 
decreased in the Late Woodland through Early Colonial era (Gallivan 2016:89; Jones 
2005:E-6).  The decrease in oak (Quercus spp.) and hickory during this time is likely due 
to the clearing of forest and expansion of settlement.   
 
Taskscapes and Chronological Changes  
The quantity of wood charcoal and nutshell in the shell midden over time also 
corresponds with the results of the study of vessel morphology for TU 28 sherds in my 
master’s thesis.  Sherd curvature measurements were used to project potential vessel 
shape, and the results of this analysis showed that sherds from potential bowl shaped 
vessels decreased over time (peaking in the Middle Woodland period) while sherds from 
potential jars increased over time (peaking in the later temporal contexts of the midden) 
(Herlich 2011; Herlich 2016).  This connects with the trend of community aggregation 
and feasting during the Middle Woodland where serving vessels like bowls might have 
been used at these gatherings.  Jars could have potentially been important to a more 
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horticultural, maize based subsistence system in the Late Woodland period when a 
storage vessel like a jar could have been used to contain harvest surplus.  The 
archaeobotanical remains, the artifacts, and the archaeological features at Kiskiak follow 
this rough outline of Middle Woodland shell feasting and processing to a horticultural 
village space. 
In terms of taskscapes and labor division, the nutshell and wood charcoal present 
in the Late Archaic and Early Woodland contexts suggest a more strategic use of the 
Kiskiak site, possibly as a fall camp, for nutshell collection (McKnight 2005).  This is 
similar to the macrobotanical findings at the Gouldman Oyster Shell Midden, where the 
predominant species recovered were wood and nutshell.  However, a number of seeds 
were recovered from the earlier contexts of Kiskiak, including two potential bean seeds 
as well as a number of grass seeds and other representations of herbaceous species.  
Therefore, collection of nutshell and shellfish was likely only a part of the spatial use of 
the site.  It is possible that the Fabaceae seeds were imported into the site, but the other 
plant species represented by the seed assemblage suggest tasks that involved the clearing 
of underbrush and the processing of grasses for various uses.  The phytolith evidence 
complicates the picture of early site use at Kiskiak and at the Gouldman Oyster Shell 
Midden because there are examples of Cucurbitaceae and Zea mays.  The phytoliths from 
the Gouldman Oyster Shell Midden, if in situ, indicate an early presence of cultigens in 
the Tidewater, potentially from trade/importation.  
When the macrobotanical remains, phytoliths, and starch grains are combined, the 
number of species represented in the Late Archaic portion of the Kiskiak samples is a 
total of 24, which averages to 12 species per sample.  The total for the Early Woodland 
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portion of the site is cf. 50 species, which averages to cf. 13 per sample.  For the Middle 
Woodland period, 90 species are represented but when averaged this drops to 7 species 
per sample.  The number of species accounted for in the Late Woodland is 43, which 
averages to 14 per sample, and 16 species total are present in the Early Colonial samples, 
which averages to eight per sample.  It is possible that the low average for the Middle 
Woodland period is due to poor preservation related to the density of shell in these 
samples.  However, disregarding the low average, the presence of at least 90 distinct 
species in the Middle Woodland context speaks to the diversity of task and plant-related 
processes occurring during this time period.  The number of species present in the early 
periods of the site versus the Late Woodland is similar, which is especially noteworthy 
for the early periods of the site which at first glance seem to be primarily nutshell and 
wood.  This diversity of plant species early at the site provides complexity to the 
taskscape of hunter-gatherers as the species represent an array of activities well beyond 
harvesting and moving on to the next site.  It is possible that this is a testament to 
Kiskiak’s significance and establishment as a persistent place.  Instead of serving as a site 
for primarily collection purposes, Native groups may have chosen the location for more 
extended occupation and habitation. 
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Chapter 9 
Conclusion: Envisioning Algonquian Virginia through Landscape and 
Paleoethnobotany 
 
 The impact of Native groups on the environment is often compared with 
European colonialism and later modern American urbanization, often dismissing Native 
landscape modification as minimal or invisible (Miller 2001; Kennedy and Mountford 
2001).  The negative impact of deforestation and increased farming during the colonial 
period were significant, leading to increased rates of sedimentary deposition in the 
Chesapeake Bay (Willard and Cronin 2007:492-493).  The scale of landscape change and 
modifications made by Native groups in the Tidewater may be subtler than for the later 
periods of Tidewater history, but anthropogenic interactions with ecology and landscape 
began well before the Protohistoric period.  The data in my study support the 
anthropogenic use of fire for the clearing of undergrowth and hunting, tree management 
and caretaking (based on the abundances of nut mast) and human intervention in plant 
species productivity (Watson and Kennedy 1991; Miller 2001; Moore and Delke 2010).  
Landscape modifications were made to promote the future productivity of plants and to 
create edge area habitats where distinct economic plant species thrive (Smith 1992).  The 
presence of tropical cultigens introduces a further example of humans altering the 
landscape, as these imported species require cultivation and creation of spaces suited to 
growth and care needs.  The aggregation of people at sites like Kiskiak and 
Werowocomoco over time created a demand for large-scale landscape transformations 
for habitation places, religious or ceremonial spaces, and logistical areas for middens and 
refuse, which all recreate the landscape.   
 Historical ecology is a balance between humans modifying the landscape and the 
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environment while at the same time, the ecology influences life ways and how people 
carry out distinct types of work to be successful (as discussed in Chapter 2).  
Temperature fluctuations throughout the 2,000 to 3,000-year span between the earliest 
evidence at Kiskiak and the latest context at Werowocomoco impacted subsistence and 
movement throughout the Tidewater.  Dendrochronology, sediment cores, and sea-
surface temperature records are among the various types of analyses and data available to 
determine climate fluctuations in the Chesapeake Bay over the past millennium (Cronin 
et al. 2000; Cronin et al. 2003).  Major fluctuations during this time range include the 
Medieval Warm Period (AD 1000-1300), which encompasses the Late Woodland I era of 
the Tidewater, and the Little Ice Age (AD 1400-1900), which extends through the Late 
Woodland II period and Early Colonial era (Cronin et al. 2002).  The Medieval Warm 
Period fits within the time frame historically considered when maize horticulture and 
larger scale fields for plant cultivation became prevalent (Gallivan and McKnight 2008).   
The combination of macrobotanical and microbotanical remains reveals a rich 
array of plant species utilized by Native groups from the Late Archaic to the Early 
Colonial Era.  Multiple lines of evidence present a clearer picture of the different habitats 
available and utilized in daily life, the seasonal use of the site, and the landscape 
modifications necessary to produce certain plant species.  Native groups influenced the 
environment and ecology and climate and ecological resources in turn affected people.   
In the past, archaeologists viewed coastal landscapes through the lenses of either 
“Gardens of Eden” or “Gates of Hell” – i.e., there was either an abundance of resources, 
or there was a scarcity of resources limiting long-term habitation (Erlandson 2001; 
Thompson and Worth 2011:79).  The “Gates of Hell” perspective for coastal landscapes 
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stemmed from a bias (in part a gender bias since shellfishing ethnographically and 
ethnohistorically tends to be linked with women’s work [Waselkov 1987] as discussed in 
Chapters 2 and 6) that aquatic resources like shellfish are not as economically and 
nutritionally beneficial as a subsistence diet based primarily on large game (Erlandson 
2001:291).  
The situation in Tidewater Virginia demonstrates how archaeologists now see 
coastal landscapes as a combination of the two extremes (Erlandson 2001:334).  
Shellfish, large game, fish, and various habitats for diverse plants, including marshland 
for tubers, edge habitats for fruiting trees, and forest groves of nutting trees like hickory 
and black walnut are available.  These resources were staples for Native groups from the 
Late Archaic through the Late Woodland period and weigh in favor of a “Garden of 
Eden” perspective.  It appears that as larger numbers of people aggregated in the area 
during the Middle Woodland there was an increase in shellfishing and the appearance 
and reappearance of cultigens like maize and squash, suggesting that the “Garden of 
Eden” tipped with a greater population size.  This follows the traditional narrative for the 
interconnectivity between changing subsistence practices and sedentism over time in the 
Algonquian Tidewater.  However, the quantities of cultigens in both the macrobotanical 
and microbotanical record do not mirror what a strong demand for cultivated crops would 
resemble (Gallivan and McKnight 2008).  This could be due to preservation, but more 
likely, due to cultivation of native crops and available resources rather than a dependence 
on tropical cultigens.  The pollen core from Kiskiak further supports a minor presence of 
cultigens like maize at Kiskiak as no cultigens (other than clover in the Historic period) 
appear in the palynological analysis (Jones 2005:E-10).  The archaeobotanical evidence 
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from Tidewater Virginia indicates that there were a number of plant resources to manage 
and maintain, including nut mast, grasses, fruits, and tubers/roots, which made it possible 
for groups to navigate within the ecology of the landscape. 
Amazonian house gardens and the methods through which they are created by 
groups like the Nukak resemble the potential pattern of movement and landscape 
management in the Tidewater (Politis 2001).  The Nukak are a mobile people who utilize 
“resource patch generation” to manage the landscape and ensure the longevity of 
economic resources (Politis 2001:30).  As the Nukak move from one location to the next 
along their migration route, seeds are deposited through daily life that grow into gardens 
ready for the next visit to the site (Politis 2001:35-41).  Prior to the Middle Woodland 
period in the Tidewater, this self-sustaining system of managing floral resources seems 
plausible.  The amount of time spent at each site in the Nukak settlement path is about 3 
days (Politis 2001:32-33), so it is easy to imagine that despite how much time was spent 
at places like the Gouldman Oyster Shell Midden or Kiskiak, seeds would be scattered 
from cooking and processing and would later reproduce at the site in a semi-natural 
garden.  This consequentially would make a site more desirable to revisit since economic 
floral species would be readily available.  In addition to this either planned or potentially 
accidental method of cultivating gardens, Tidewater landscapes would be modified 
through anthropogenic uses of fire.  Fire clears the land to create open spaces, to manage 
undergrowth and promote new growth, and to corner game for hunting success 
(Waselkov 1978; Lightfoot et al. 2013a).  Lightfoot et al. (2013b) emphasize the 
importance of studying anthropogenic uses of fire for exploring the relationship between 
hunter-gatherer groups and the environment.  Fire was clearly an important element at 
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shell midden sites like Kiskiak and the Gouldman Oyster Shell Midden as the shell 
midden remains include large quantities of wood charcoal related to a diversity of 
activities, including refuse from cooking and site clearing.  This evidence of 
anthropogenic uses of fire demonstrates long term landscape transformations and 
management in the Tidewater.   
The earliest examples of macrobotanical maize in the Tidewater are connected 
with sites that exhibit long-term site use (for example, Great Neck in Virginia Beach and 
Maycock’s Point on the James River) (Gallivan and McKnight 2008).  The presence of 
cf. Zea mays phytoliths in Middle Woodland contexts at Kiskiak strengthens the idea that 
Kiskiak was a socially and economically significant site in Algonquian Tidewater 
history.  While the availability of shellfish and aquatic resources likely played an 
important role in the site’s establishment as a persistent place, the management of flora 
and abundance of floral resources contributed as well.  Distinct garden habitats or patches 
(Hammett 1992, 2000) near Kiskiak that provide diverse plant species, including tubers, 
fruits, plants with starchy seeds, grasses, and nutting trees, helped Kiskiak grow into a 
long-term site and a place for community gathering and feasting in the Middle 
Woodland.   
Evidence of feasting and community gathering in the Middle Woodland period 
includes large quantities of shellfish, greater numbers of bowl- shaped ceramics versus 
jar-shaped, and the potential presence of cultigen phytoliths (Zea mays and 
Cucurbitaceae).  This is corroborated by mixing of distinct ceramic types (Mockley and 
Varina/Accokeek Creek) in situ, potentially representing “mutualism” or “coexistence” 
between different groups as discussed by Blanton and Pullins (2004:91) as well as 
	 	 	
 350 
Gallivan (2016:70-71).  It could also indicate a merging of groups resulting in the 
production of a diversity of ceramic styles (Gallivan 2016:70-71).  In addition, the 
presence of Abbot Zoned Incised (AZI) ceramics at the Middle Woodland contemporary 
site of Maycock’s Point suggests movement over long distances, as AZI ceramics 
originated in New Jersey (Steadman 2008; Stewart 1998).  The archaeological and 
archaeobotanical evidence from Kiskiak indicates that the site was occupied or revisited 
over many years, becoming a permanent place on the landscape.  The resources available 
in the Tidewater likely played a role in this process of placemaking, potentially impacting 
places like Kiskiak and Maycock’s Point becoming sites for community gatherings. 
 
Algonquian Taskscapes and Gendered Landscapes 
Since plants are associated with daily tasks and play important roles in a wide 
range of activities, from cooking to ceremonies, positioning the paleoethnobotanical 
remains within the context of a taskscape is a useful means of connecting practice with 
natural resources (Ingold 1993, 2000).  The taskscape brings depth and allows for 
visualization of how the plant remains fit into a picture of the past.  By thinking of the 
different temporal contexts captured by the archaeobotanical remains as part of distinct 
taskscapes, historical depth or a time capture can be navigated.  Tasks associated with 
plants in Algonquian Tidewater Virginia include but are not limited to (as discussed in 
Chapter 6): hunting, fishing, plant gathering, planting and gardening, cooking, tool use 
and tool manufacture, housing construction, medicinal applications, ceremonial activity, 
feasting, shellfishing, pottery making, child care, and recreation.  The total number of 
species represented in the archaeobotanical remains for the Late Archaic at Kiskiak 
includes 24 species (averaging 12 per sample); for the Early Woodland includes cf. 50 
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(averaging cf. 13 per sample), the Middle Woodland includes 90 species (averaging 7 per 
sample), the Late Woodland includes 43 (averaging 14 per sample), and the Early 
Colonial era includes 16 species (averaging 8 per sample).  Between the phytoliths from 
sediment and macrobotanical remains, the number of species represented at the 
Gouldman Oyster Shell Midden is 33, which is similar to Kiskiak’s Early Woodland 
period (McKnight 2012).  The number of species represented at Werowocomoco from 
the phytoliths from sediment and the macrobotanical remains is 46 species, which is also 
similar to the number of species from Late Woodland Kiskiak (McKnight 2013:41). 
While Kiskiak includes a greater number of samples from the Middle Woodland 
period than the other temporal contexts, it is clear that a significant amount of botanical 
related activities were occurring during this period of time and that there was a diverse 
anthropogenic presence not exclusive to shellfishing processing.  The diversity in plant 
species types in the earlier contexts of the site is important because it demonstrates the 
productivity and vibrancy of activity carried out by site visitors and inhabitants even at a 
time where site occupation is considered to be temporary.  This strongly suggests that 
Kiskiak and the Gouldman Oyster Shell Midden served as base camps or places 
frequently visited.  It also weakens the idea of the coastal landscape as a marginal place 
or limited in its resource availability and desirability.   
Table 9.1: Plant Species by Era and Activity Uses (includes cf. plant species 
identifications) (Moerman 1998, 2003; Rountree 1989, 1998; Hutchens 1992; Rountree 
and Turner 2002; Messner 2008, 2011; Morgan and Perry 2010) 
Plant Species LA EW MW LW ECE Activities 
cf. Acalypha spp.    X X Plant gathering, planting 
and gardening 
cf. Allium spp.   X   Plant gathering, cooking, 
tool use 
Apiaceae   X   Plant gathering, cooking, 
tool use 
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Plant Species LA EW MW LW ECE Activities 
Annonaceae X X X X  Plant gathering, planting 
and gardening, cooking, 
feasting, medicine 
(Morgan and Perry 2010) 
Arboreal/wood X X X X X Hunting, fishing, plant 
gathering, planting, 
cooking, tool use and 
manufacture, housing 
construction, medicinal, 
ceremony, feasting, 
shellfishing, pottery 
making, medicine (Morgan 
and Perry 2010) 
Arecaceae X X X X X Plant gathering, tool use 
and tool manufacture, 
housing construction 
Arundinoideae X X X X X Plant gathering, gardening, 
tool use and tool 
manufacture, housing 
construction, pottery 
making, medicine (Morgan 
and Perry 2010) 
Asteraceae   X X  Plant gathering, planting 
and gardening, medicine 
(including as a tonic, an 
ingredient for blood, lung, 
and wound medicines, and 
indigestion [Morgan and 
Perry 2010] 
Bambusoideae X X X X X Plant gathering, gardening, 
tool use and tool 
manufacture, housing 
construction, pottery 
making, medicine (Morgan 
and Perry 2010) 
Carya spp.  X  X X Plant gathering, cooking, 
feasting, tool use 
Celtis spp.    X  Plant gathering, planting 
and gardening, cooking, 
feasting 
Chenopodium/ 
Amaranthus spp. 
   X X Plant gathering, planting 
and gardening, cooking, 
feasting 
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Plant Species LA EW MW LW ECE Activities 
Chloridoideae X X X X X Plant gathering, gardening, 
tool use and tool 
manufacture, housing 
construction, pottery 
making 
Cucurbita spp.  X X X  Planting and gardening, 
cooking, tool use and 
manufacture, ceremonial 
activity, feasting 
Cyperus spp.  X X X X Plant gathering, cooking, 
tool use 
Dioscorea spp.    X  Plant gathering, cooking, 
tool use 
cf. Euphorbiaceae    X  Medicine (roots used for 
stomach and intestines 
[Morgan and Perry 2010]) 
Fabaceae/Phaseolus 
spp. 
   X X Planting and gardening, 
cooking, tool use and 
manufacture, ceremonial 
activity, feasting 
Galium spp.  X X   Plant gathering 
Ilex spp. and cf. Ilex 
spp. 
 X X   Medicine (Morgan and 
Perry 2010) 
Juglans nigra  X X X  Plant gathering, cooking, 
feasting, tool use, medicine 
(Bark used for stomach, 
lungs, intestines [Morgan 
and Perry 2010]) 
Lagenaria spp.   X X  Planting and gardening, 
cooking, tool use and 
manufacture, ceremonial 
activity, feasting 
Lillium spp.   X   Plant gathering, cooking, 
tool use 
Liriodendron 
tulipfera 
   X X Housing construction, 
cooking, tool use, medicine 
(Bark used as a stimulant 
and leaves used as a pain 
reliever [Morgan and Perry 
2010]) 
Magnoliaceae X X  X  Plant gathering, medicine 
(Leaves and Bark used for 
fever and stimulant 
[Morgan and Perry 2010]) 
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Plant Species LA EW MW LW ECE Activities 
Panicoideae X X X X X Plant gathering, gardening, 
cooking, tool use and tool 
manufacture, housing 
construction, pottery 
making, medicine (Morgan 
and Perry 2010) 
Passiflora incarnata    X X Plant gathering, cooking 
Phytolacca 
americana 
   X X Plant gathering, cooking, 
medicine (Berries used for 
osteological conditions and 
intestines [Morgan and 
Perry 2010]) 
Pinaceae  X  X X Plant gathering, cooking, 
feasting, shellfishing, 
housing construction, 
medicine (Bark and 
branches used for skin and 
stomach conditions as well 
as to treat animals [Morgan 
and Perry 2010]) 
Polygonum spp.    X X Plant gathering, cooking, 
medicine (including for 
wounds [Morgan and Perry 
2010]) 
Pooideae  X X X X Plant gathering, gardening, 
cooking, tool use and tool 
manufacture, housing 
construction, pottery 
making 
Prunus spp.    X X Plant gathering, planting 
and gardening, cooking, 
feasting, medicine 
(Morgan and Perry 2010) 
Quercus spp.  X  X  Plant gathering, cooking, 
feasting, shellfishing, 
housing construction, tool 
use, medicine (used for 
osteological, stomach, and 
intestinal conditions 
[Morgan and Perry 2010]) 
Rhus spp.    X X Plant gathering, medicine 
(Morgan and Perry) 
cf. Rosaceae    X X  Plant gathering, cooking, 
tool use, medicine (bark, 
berries, and roots used for 
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lung, osteological, skin, 
and intestinal conditions 
and as a stimulant [Morgan 
and Perry 2010]) 
Plant Species LA EW MW LW ECE Activities 
cf. Scutellaria spp.   X X  Plant gathering, medicine 
(Morgan and Perry 2010) 
cf. Carex spp.   X X  Plant gathering 
cf. Setaria spp.    X  Plant gathering, planting 
and gardening, cooking, 
feasting 
Solanaceae    X  Plant gathering, planting 
and gardening, medicinal 
practices, cooking, feasting 
cf. Viburnum spp.   X   Plant gathering 
cf. Vitaceae    X X Plant gathering, cooking, 
tool use 
Zea mays  X 
(cf.) 
X  
(cf.) 
X X Planting and gardening, 
cooking, ceremonial 
activity, feasting 
 
Table 9.1 depicts the plant species available at Kiskiak, the Gouldman Oyster 
Shell Midden, and Werowocomoco based on the macrobotanical and microbotanical 
remains and activities that can be associated with them (McKnight 2012 and Gallivan et 
al. 2013).  It is apparent that for each time period there is the potential for a diversity of 
activities based exclusively on the floral remains.  The later time periods include a larger 
number of plant species to carry out similar types of tasks.  Gender is difficult to connect 
with contexts without written contemporary records, and in order to discuss it for the 
majority of the history of Algonquian Tidewater Virginia, the direct historical approach 
or use of analogy (Wylie 1985) is a means of addressing this important component of the 
human experience.  The focus on pre-colonial Native studies has often revolved around 
man the hunter and woman the gatherer, and archaeologists and anthropologists have 
established that the role of gender and identity is more complex, nuanced, and diverse 
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between distinct pre-colonial communities (see Chapter 2).  Archaeobotanical remains 
build on discussions of gender, especially in terms of labor division and gendered 
spheres.  Without archaeobotanical evidence, the Late Archaic and Early Woodland 
periods of Kiskiak would be limited to lithic remains, which based on traditional views of 
labor division essentialize the site as a male space.  However, the presence of a diversity 
of floral remains, many of which are useful in different daily activities, complicates the 
history of the landscape. Kiskiak is, from its earliest history, a place of diverse activities 
and peopled with individuals carrying out different types of work.   
The introduction of ceramics, increased amounts of flakes and fire-cracked rock, 
and the abundance of shell in the Middle Woodland at Kiskiak and the Gouldman Oyster 
Shell Midden depict another level of distinct activity occurring during this time range.  
These artifacts diversify activity spheres that clearly delineate these coastal sites.  The 
archaeobotanical remains also complicate the narrative since cultigens are likely present.  
The presence of these botanical remains connects with a variety of landscapes and build 
on taskscape compositions, including long distance trade, migration of peoples from the 
west, and the emergence of introduced domesticated horticulture.  These could be 
simultaneous processes.  Ingold discusses how chronology is composed of events and 
that while there are historical events, history is the process of change over time (Ingold 
1993:157).  Events ultimately are important elements within the taskscape (Ingold 
1993:157).  The presence of large quantities of shell, mixed ceramic type contexts, and 
AZI ceramics at Middle Woodland Maycock’s Point suggests that the archaeology has 
captured not just evidence of daily life but evidence of events (such as feasting or group 
meetings) (Sassaman 2010).  The identification of cultigens could also be associated with 
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these events as they may have been imported through exchange during community 
gatherings.  The taskscape for the Tidewater therefore includes both tasks and activities 
associated with daily life as well as events. 
 The Late Woodland period of Kiskiak and Werowocomoco demonstrates a 
decrease in shell.  Ethnohistory demonstrates how European settlers upon their arrival in 
the Tidewater observed how fields and garden plots (in which maize played an important 
role) were interwoven with houses and associated with Native villages (Smith 1986 and 
b, 1998 and b).  Large quantities of maize are more evident at Werowocomoco than they 
are at Kiskiak.  However, maize is represented in all three archaeobotanical forms 
(carbonized cupule, starch grain, and phytolith husk/leaf and cob) at Kiskiak, and there is 
an increase in maize phytoliths in the later contexts of the site.  Kiskiak likely shifted to 
horticultural practices similar to Werowocomoco, but native plants did not stop playing 
an important role in daily life and practices.  These changes in horticultural practices 
likely transformed gendered taskscapes as well, creating new collaborative and 
community organizations. 
 
Future Research 
 The AMS dating of phytolith residue at Kiskiak proved to be useful in 
determining the integrity of the midden’s stratigraphy.  The phytolith residue dates also 
clarified the time depth and range of the strata as the AMS dates from phytolith residue 
seem to more closely match the ceramic seriation than the macrobotanical AMS dates.  
Dating of both carbonized remains and phytolith residue should be tested at other shell 
midden sites and should include more contexts to demonstrate the benefits and 
drawbacks of dating carbonized remains versus phytolith residues in shell midden 
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contexts.  I predict that phytolith residue will have better accuracy due to its combining 
of many silica bodies versus an isolated carbonized remain.  
 Another beneficial study is to continue to record similarities and differences 
between native Poaceae species and Zea mays in the Tidewater, similar to the 
multivariate studies and discriminant analysis carried out in New York state (Hart et al. 
2007; Hart and Matson 2009) and other regions of the Americas between maize and non-
maize grasses (Piperno 2006; Pearsall 2010; Hart and Matson 2009:75).  The objective 
would be to compare different attributes of maize and non-maize grasses and identify 
populations as Hart and Matson suggest (2009).  Archaeobotanical phytoliths recovered 
in the Tidewater that could be maize could then be statistically tested to identify their 
maize versus non-maize population categorizations.  
 The survey and excavation carried out by the William and Mary Center for 
Archaeological Research indicates the presence of many other Middle Woodland sites 
and shell midden deposits within the greater area of the NWSY.  The plan for the future 
is to continue to combine phytolith analysis from sediments, starch grain and phytolith 
extractions from artifacts, and macrobotanical analysis at these neighboring sites.  This 
will continue to build a larger landscape of activities, the chronological presence of 
tropical cultigens, and ecological diversities along the southern shores of the York River.  
The combination of these three archaeobotanical practices should continue to be applied 
at other sites in the region, especially in the effort to clarify the history of tropical 
cultigens in the region and the time of their arrival.  In the future, it would beneficial to 
develop a standard sampling strategy and proficiency for microbotanical analyses in the 
region as microbotanical analyses have proved to be especially useful for uncovering 
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evidence of plant species invisible in the macrobotanical record. 
 
Concluding Thoughts  
In this dissertation, I utilized the structure of taskscapes, or the idea that a 
landscape is comprised of distinct tasks and activities through which people and the 
environment actively shape and reshape their connections with place and time (Ingold 
1993, 2000).  Gendered labor connected to the archaeobotanical remains through 
ethnohistoric and ethnographic inferences populate the pre-Colonial past with individuals 
and social plurality.  These associations between social groups and specific activities 
build taskscapes that overlap and work concurrently or separately to form a larger 
landscape.  Instead of binary spaces of male versus female ownership, gendered 
taskscapes developed from the archaeological and archaeobotanical data in this 
dissertation to present the intersections between distinct groups to carryout common 
goals.  These goals include landscape management, subsistence strategies, and 
ceremonial or feasting occasions.  This interweaving of social groups and life ways is a 
departing perspective from the archaeological pre-colonial Algonquian narrative, which 
often overlooks the daily lives of Native groups in the Middle Woodland and earlier eras 
of time.  I argue that despite the obstacles of temporal change and dangers of static 
implications, it is important to try to draw social meaning and group agency from the 
ethnohistory to inform the archaeological record of pre-Colonial era Algonquian sites in 
the Tidewater.  
The study of archaeobotany is a critical piece of the Algonquian past as 
archaeobotanical remains not only constitute a significant part of the archaeological 
record but are almost always found in situ with a myriad of archaeological material 
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culture (often physically attached to the artifacts themselves).  Botanical resources play a 
dynamic role in all societies, both historic and modern, and affect all aspects of the 
human experience.  Plant species operate within human consumption at every level, from 
subsistence to building construction to tool manufacture.  The botanical world is either 
consciously or subconsciously managed and controlled to ensure future productivity.  The 
floral landscape also has cognitive influence as it is part of human spatial design and 
connection to place.  It would be remiss, especially in a historical context mostly centered 
on evidence from archaeological remains, not to explore what plant species were utilized 
and how the human-botanical relationship changed or maintained over time.  The 
incorporation of multiple lines of archaeobotanical evidence in this dissertation has 
proven fruitful in assessing a wide range of plant use and ecological management.  The 
history of pre-Colonial era Algonquian Tidewater Virginia will continue to be more 
inclusive of social life ways as more archaeobotanical remains are included in the larger 
narrative.  
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Appendix A 
Processing and analyzing sediment samples for phytoliths (Instructions from 
Dolores Piperno to Shanti Morell-Hart in 2006, Rob Cuthrell to Shanti Morell-Hart 
2008, Shanti Morell-Hart to Jessica Herlich 2012 and 2014; Morell-Hart 
2011:Appendix 2) 
 
Phytolith Extraction from Sediments: 
Basic procedure: 1) deflocculating sediment samples, 2) dividing sediment into AB and S 
fractions, 3) microwave chemical digestion, 4) floating phytoliths with heavy liquid 
(sodium polytungstate) solution (Morell-Hart 2011:Appendix 2). 
 
These are notes from the procedure that I used, and it should be amended or modified 
based on laboratory parameters, procedures, and equipment (such as type of microwave 
digestion system).  It is important before proceeding to be trained on these methods with 
someone who has prior experience and who is knowledgeable of laboratory protocols. 
 
1) Deflocculating sediment of clays: 
 
 - Rinse 1000 ml beaker and stirring rod with deionized (DI) water. 
- Label the 1000 ml beaker with the sample info. 
  - Measure out 100 g of sediment. 
 - Add 2-3 tablespoons or 30-45 ml of either sodium bicarbonate (if samples will  
 not be AMS dated) or sodium hexametaphosphate (if samples are to be dated). 
  - Add hot water up to 1000 ml mark. 
  - Stir solution vigorously with stirring rod (about 2 days for 3 or 4  
  hours every 15 min) to try to remove as much of the clay from the sediment and  
   phytoliths as possible. 
  - Once sufficiently stirred, after a few days, start the pouring process, which  
  consists of stirring the sediment and then letting it sit for 1 hour. (Piperno  
  instructions said for 1.5 hours) 
  - Pour the solution down to 400 ml mark and then add water back to 1000 ml  
  mark. 
  - Continue to stir and pour down to 400 ml mark every hour until the water in  
  beaker is clear. 
  - Cover the beaker with tin foil when not stirring. 
  - Once the water is clear, pour to 400 ml level and leave overnight. 
  - The next day, use a 100 cc syringe to remove water down to 200 level (can also  
  use system of moving material into small beakers). 
   - Once at 200 ml mark, start transferring to 50 ml test tubes – use a centrifuge to  
  remove water at 3000 rpm for 3 minutes. 
 
2) Dividing AB and S fractions: 
 
  - Use 500 um and No. 270 or 0.0021 inch screens and a basin (USA Standard  
  Testing sieve from Fisher Science and Newark Wire) of geological screens. 
 - Label a 1000 ml and a 200 ml beaker per sample. 
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 - Empty about 50 ml of sediment that has been deflocculated into the 200 ml  
 beaker. 
 - Pour sediment and water solution over the 500 um screen. 
 - Don’t pour more than 200 ml of water (don’t overfill basin) – try to get water to  
 finish dripping from No. 270 screen into basin before removing basin. 
 - Pour the solution in the basin into the 1000 ml beaker – fill beaker to 1000 ml  
 mark and let it sit overnight. 
 - Don’t let the water directly hit the No. 270 screen due to its fragility – let  
 water run over 500 um into No. 270 until water is dripping clear from the No. 270  
 screen. 
 - Let water fill into the No. 270 screen so that sediment can be agitated out of  
 sieve into 200 ml beaker. 
 - Use laboratory detergent with a brush to clean up the sieves. 
 - Use centrifuge to move 200 ml of sand fraction into 50 ml tube – 3000 rpm for  
 3 minutes. 
 - After letting the 1000 ml beaker sit overnight, use 100 cc syringe to remove  
 water to 200 ml mark and then centrifuge silt solution into 50 ml tube (3000 rpm  
 for 3 minutes). 
 - Clean beakers and syringe with laboratory detergent and rinse with DI water. 
 
3) Preparing samples for microwave: 
 
 - Clean out microwave tubes, caps, and sensors with DI water. 
 - Make set of 50 ml tubes for chemical processing – 12 for AB and 12 for S or 24  
 if all AMS and not divided into fractions – label the tubes according to 1-24  
 (microwave used holds up to 24 samples) – tubes can be reused for storing  
 the pre-divided sediment or new tubes can be made – use masking tape for  
 labels – if AMS dating, do not use sterile tubes – rinse out the non-sterile tubes  
 with DI water. 
 - Weigh the microscope tube and zero the weight on a scale. 
 - Use a metal lab spatula and a stirring rod to measure out between 8  
 and 10 grams of sediment into the tube. 
 - If weight cannot be reached (especially with very silty sediment), may need to  
 add a little DI water to remove as much of the sediment from the 50 ml tube as  
 possible. 
 - Once everything is measured, put tubes into microwave metallic sleeves and  
 place them on carousel in corresponding numerical order. 
 - This can take up to two hours. 
 
4) Adding chemicals: 
 
 - Make sure to wear powder free gloves, lab coat, and goggles and keep fume  
 hood down while working – make sure fume hood is sucking up air. 
 - Set up of fume hood: get paper towels, fill a 5-gallon plastic bucket up to about  
 1 gallon mark and then add 1 pound of baking soda and mix together with a  
 stirring rod, and get 3 200 ml beakers, 3 50 ml beakers, 3 5ml plastic syringes,  
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 24 glass stirring rods, and a plastic bottle filled with DI water. 
  - Add one chemical at a time. 
  - Put a stirring rod into each tube. 
  - Add 5 ml of nitric acid to each microwave tube first. 
  - Set up on a piece of paper towel: the nitric acid bottle, 1 200 ml beaker, 1 50 ml  
  beaker, and 1 5 ml syringe. 
  - Pour out about 150 ml of nitric acid into beaker and close up the bottle. 
  - Add 5 ml to each tube. 
  - Wait for reaction to happen and use stirring rod. 
  - Once nitric is added, put away nitric bottle and neutralize beakers and syringes  
  in baking soda water bath. 
   - Repeat this process for hydrochloric acid (add 3 ml) and hydrogen peroxide  
  (1 ml). 
  - Process of adding chemicals usually takes about an hour or two. 
  - Once chemicals are added, remove stirring rods and add to baking soda water  
  bucket. 
  - Put sensor on each tube and cover with a cap – twist caps on tight. 
  - Clean up the fume hood with baking soda water. 
  - Make sure beakers, syringes, and stirring rods cleaned with baking soda water  
  and then clean with detergent and leave to dry on rack. 
 
5) Microwave (this depends on type of microwave digestion system): 
 
  - Make sure to wear powder free gloves, lab coat, and goggles. 
 - Put carousel in microwave. 
 - Turn microwave on – make sure that the vent is open for the microwave, the  
 fume hood sash is closed, and the vent for the muffle furnace is closed. 
 - Turn on microwave. 
 - Mars Express Instrument: Turn it on – carousel will rotate several times and  
 then stop. 
 - Once fully booted, display will show menu. 
 - Select load program. 
 - Select user directory. 
 - Select 180 C 15 RPM 45 min hold time. 
 - When finished display will show and turn off the microwave. 
 - Allow to cool overnight, or 4 hours. 
 
6) Decanting the microwave test tubes: 
 
 - Make sure to wear powder free gloves, lab coat, and goggles and keep fume  
 hood down as you work – make sure fume hood is sucking up air. 
- Set up the fume hood with another bucket of baking soda and water (1 pound 
baking soda and about 1 gallon of water). 
 - Bring 24 stirring rods, paper towels, plastic bottle of DI water, Kimwipes for  
 resting caps, and rack with 24 empty 50 ml tubes to the fume hood. 
 - With fume hood half closed, loosen caps on microwave tubes to release  
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 fumes/pressure. Let sit for a moment to dispense fumes. 
 - Prepare an empty corresponding 50 ml tube, remove corresponding microwave  
 tube from carousel, remove caps and sensors and place in baking soda. Gently  
 stir sediment at base of tube with stirring rod to put back into solution. Decant this  
 solution into empty 50 ml tube.  
 - Rinse remaining sediment with small squirts of water bottle, agitate slightly, and 
 pour into 50 ml tube, until most material is removed. Do not fill 50 ml tube more  
 than 45 ml, but add enough water (DI) to fill to this point. 
 - Place microwave tube into the bucket of baking soda solution. Wash after  
 processing, but keep bucket of solution. 
 - Put the tubes into the centrifuge – evenly distributing the weights – 3,000 rpms  
 for 3 minutes. 
 - Bring bucket to sink – clean tubes, sensors, caps, and stirring rods with  
 laboratory detergent and rinse out a paper towel. 
 - Bring the bucket back to the fume hood. 
 - Once all of the tubes have gone through the centrifuge once, empty the  
 chemical solution in the tubes into the baking soda solution, which is now empty  
 of microwave tubes and caps. 
 - Refill each tube with DI water up to 45 ml mark. Shake back into solution.  
 Centrifuge at 3,000 rpm for 3 minutes. Wash a total of 3 times (after first removal  
 of chemical solution). Tubes go through the centrifuge wash a total of four times.  
 After first decant of chemicals, try to wipe down the tubes so that chemicals are  
 not left  
 on surface. Each time, pour solution into bucket. 
 - Add metal microwave tube heat protectors to baking soda bath, rinse in sink,  
 and let dry on drying rack. Sponge carousel and inside of microwave with baking  
 soda water solution to neutralize any spills. 
 - Make sure to neutralize and properly dispose of chemicals based on laboratory  
 protocols.  
 
7) Making Heavy Liquid: 
 
 - Start with 165 ml of DI water in a jar that has been rinsed out with DI water. 
 - Add 1 pound of sodium polytungstate. Start with 1/3 of the powder and shake  
 the water and powder together vigorously in tightly closed jar. 
 - Continue to add the rest of the powder, periodically shaking the jar. 
 - Make sure sodium polytungstate and DI water are thoroughly combined. 
 - Use a 2 ml cap to weigh 1 ml of solution to target 2.3 g/1ml. 
 - Add water if the ratio is not yet met. 
 
8) Phytolith flotation: 
 
 - For each 50 ml tube of processed sediment, set up set of 15 ml tube (rinse out  
 with DI water if not sterile) with corresponding 50 ml beaker each with a pipet. 
 - Try to make sure no water is sitting on top of sediment in 50ml tube. 
 - Fill each 50 ml tube to the 15 ml or 20ml mark depending on how many samples  
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 and how much sodium polytungstate is available. Shake solution together. 
 - Centrifuge 50 ml tubes for 3,000 RPM for 5 minutes. 
 - Hold pipet in one hand, and both the 50ml and 15 ml tube in the other. Use the  
 pipet to siphon off the phytolith residue on top of the solution with one quick  
 sweep around perimeter of tube. Siphon water from center of tube and wash  
 sides of tube before quickly siphoning up the phytoliths that have been washed  
 back onto the surface of the solution. 
 - Shake back into solution. 
 - Repeat the centrifuge and siphon process. For AMS dating, repeat the process  
 3 more times. 
 - After final siphon, add DI water to 45 ml mark and centrifuge for 3,000 rpm for  
 3 minutes. 
 - Wash both the 50 ml tube and the 15ml tube – add DI water to the tubes up to  
 45 ml or 13 ml mark respectively and shake – centrifuge for 3,000 rpm for 3  
 minutes. 
 - Repeat wash process twice. 
 - Let the sample dry. 
 - Once dry, the sample can be combined with immersion oil and mounted on a  
 slide. 
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Appendix B: Unknown Phytoliths 
 
Unknown 1 
 
 
 
 
 
(Site: 44GL32, Feature: 552, Context: 
1312, Stratum/Level: 2a,  
cf. 40x magnification) 
 
Similar to Poaceae family phytoliths 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Unknown 2 
 
 
 
(Site: 44GL32, Feature: 552, Context: 
1312, Stratum/Level: 2a, 
cf. 40x magnification) 
 
 
 
cf. Unknown 2 
(Site: 44GL32, Feature: 552, Context: 
1312, Stratum/Level: 2a, 
cf. 40x magnification) 
 
Similar to Poaceae family phytoliths 
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Unknown 3 
 
 
 
 
(Site: 44GL32, Feature 552, Context 
1312, Stratum/Level 2a,  
cf. 40x magnification) 
 
Unknown 4 
 
 
 
 
(Site: 44GL32, Feature 552, Context 
1312, Stratum/Level 2a,  
cf. 40x magnification) 
 
 
Unknown 5 
 
 
 
 
(Site: 44YO2; TU 41, Context 433, 
Stratum/Level 5c; cf. 40x magnification) 
 
Unknown 6 
 
 
 
 
(Site 44YO2, TU 41, Context 433, 
Stratum/Level 5c, cf. 40x magnification) 
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Unknown 7 
 
 
 
(Site: 44Y02, TU 41, Context 433, 
Stratum/Level 5c)  
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
 
 
 
 
 
 
 
 
 
 
Unknown 8 
 
 
 
 
(Site: 44YO2, TU 41, Context 433, 
Stratum/Level 5c) 
 
Unknown 9 
 
 
 
 
(Site: 44YO2, TU 41, Context 436, 
Feature 180, Stratum/Level 1a,  
west half) 
 
 
 
	 369 
Unknown 10 
 
 
 
 
(Site: 44YO2, TU 41, Context 436, 
Feature 180, Stratum/Level 1a,  
west half) 
 
Unknown 11 
 
 
 
 
(Site: 44Y02, TU 41, Context 433, 
Stratum/Level 5c) 
 
 
 
Unknown 12 
 
 
 
 
(Site: 44Y02, TU 41, Context 433, 
Stratum/Level 5c) 
 
 
Unknown 13 
 
 
 
Site: 44Y02, TU 41, Context 431, 
Stratum/Level 5b) 
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Unknown 14 
 
 
 
 
(Site: 44YO2, TU 40, Context 437, 
Feature 181 north half) 
 
Unknown 15 
 
 
 
 
(Site: 44Y02, TU 41, Context 431, 
Stratum/Level 5b) 
 
 
 
 
Unknown 16 
 
 
 
 
(Site: 44YO2, TU 40, Context 437, 
Feature 181 north half) 
 
Unknown 17 
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
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Unknown 18 
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
 
Unknown 19 
 
 
 
 
(Site: 44YO2, TU 40, Context 437, 
Feature 181 north half) 
 
 
 
 
Unknown 20 
 
 
 
 
(Site: 44YO2, TU 40, Context 437, 
Feature 181 north half) 
 
Unknown 21 
 
 
 
 
(Site: 44YO2, TU 40, Context 437, 
Feature 181 north half) 
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Unknown 22 
 
 
 
 
(Site: 44GL32, Feature 428, Context 
575, Stratum/Level 1c) 
 
Unknown 23 
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
 
 
 
 
Unknown 24 
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
 
Unknown 25 
 
 
 
 
(Site: 44YO2, TU 40, Context 417, 
Stratum/Level 3b) 
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Unknown 26 
 
 
 
 
(Site: 44YO2, TU 41, Context 427, 
Stratum/Level 5a) 
 
Unknown 27 
 
 
 
 
(Site: 44YO2, TU 41, Context 427, 
Stratum/Level 5a) 
 
 
 
 
Unknown 28 
 
 
 
 
(Site: 44WM0304, TU 22, Lot 110, 
Stratum/Level 3b) 
 
Unknown 29 
 
 
 
 
(Site: 44YO2, TU 41, Context 427, 
Stratum/Level 5a) 
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Unknown 30 
 
 
 
 
(Site: 44YO2, TU 40, Context 422, 
Stratum/Level 4a) 
 
Unknown 31 
 
 
Plane (facetate) 
 
 
 
Side 
 
 
 
 
 
 
 	 375 
Appendix C: Unknown Carbonized Seeds 
 
 
Seed a 
 
 
 
Seed b 
 
 
 
Seed c 
 
 
 
Seed d 
 
 
 
Seed e 
 
 
 
 
Seed f 
 
 
 
Seed g 
 
 
 
Seed h 
 
 
 
Seed i 
 
 
 
Seed j (unavailable) 
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Seed k 
 
 
 
Seed l 
 
 
 
Seed m 
 
 
 
Seed n 
 
 
 
Seed o 
 
 
 
 
 
Seed p 
 
 
 
Seed q 
 
 
 
Seed r 
 
 
 
Seed s 
 
 
 
Seed t 
 
 
 
 	 377 
Seed u 
 
 
 
Seed v 
 
 
 
Seed w 
 
 
 
Seed x 
 
 
 
Seed y 
 
 
 
 
 
Seed z 
 
 
 
Seed aa 
 
 
 
Seed bb 
 
 
 
Seed cc 
 
 
 
Seed dd 
 
 
 
 
 
 	 378 
Seed ee 
 
 
 
Seed ff 
 
 
 
Seed gg 
 
 
 
Seed hh 
 
 
 
Seed ii 
 
 
 
 
 
Seed jj 
 
 
 
Seed kk 
 
 
 
Seed ll 
 
 
 
Seed mm 
 
 
 
Seed nn 
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Seed oo 
 
 
 
Seed pp 
 
 
 
Seed qq 
 
 
 
Seed rr 
 
 
 
Seed ss 
 
 
 
 
 
Seed tt 
 
 
 
Seed uu 
 
 
 
Seed vv 
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